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SECTION 13 - PATENT INFORMATION ON ANY PATENT WHICH CLAIMS
THE DRUG

The Diltiazem Hydrochloride Extended-release Capsules, USP formulation is
covered by two (2) patents:

e Extended-release form of diltiazem
Arthur M. Deboeck, Phillippe R. Baudier
US Patent number: 5,288,505 February 22, 1994.

¢ Extended-release form of diltiazem
Arthur M. Deboeck, Phillippe R. Baudier
US Patent number: 5,529,791 June 25, 1996.
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A copy of both patents 1s enclosed.
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BIOVAIL LABORATORIES IINC.

New Drug Application
Diltiazern Hydrochloride Extended Release Tablets

240, 300 and 360 mg

SECTION 14 — PATENT CERTIFICATION WITH RESPECT TO ANY PATENT
WHICH CLAIMS THE DRUG
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This section is not applicable to this New Drug Application.

_ 80013



UDlted Hidieys rdweutr 19 11} ruleul ivaucr. PR, 1S WE V)
Deboeck et al. {45) Date of Patent:  Feb. 22, 1994
154] EXTENDED RELEASE FORM OF 411230 171990 CGreoghegan o1 sl 424/46]
DILTIAZEM 4394240 1/19%0 Geogbegan et al 424/497
4,917,199 4/1990 Geooghehan et al 424/46)
[75] Investors: Arthur M. Deboeck, Gunabo, P.R; 4,930,967 /19% Newwoetal ..o 4244438
Philippe R. Bandier, Waterloo, 495241 L1990 Sparkseral . £247419
Belgium 4,960,596 1071990 Debregess ool . 424439
A SO000.962 1/199] Sangekarexal . 447402
{73] Assigoes: Galephar PR, Inc, Ltd, Carolina, SO0LTI6 3/1991 Grogbegan ctal 4247497
P.R S051261 91991 Paocxotal _ . 4247460
5,175,003 121992 Goldman 4247434
(21] Appl. No.: 721,396 400
DOCUMENTS
(2] Fied: Jun. 26, 1991 FOREIGN PATENT
4 94 Par Of. .
[51) Imt QU AGIK 9/16; A6IK 9/58 014592042 11/15%: European Tu OF
DI21ITIAY 1271933 European Pa Off. |
[52] Us.Q £24/497; 424/457; 0MOI0SA] 471989 European Par Off. .
424/458; 424/452: 424/490, 424/499; 4247502 0373417A1 1171989 Europesn Par OfL. .
$8] Fleld of Search ... 424/499, 457, 458, 462, i
(53] ° . Primary Examiner—Thurman K. Page
4247490, 493, 458, 497 v "
Assiszant Exominer—James M. Spear
[56] Refereoces Clied Attorney, Agent. or Firm—Oblon, Spivak, McClelland,
U.S. PATENT DOCUMENTS Maier & Neusudt
3564235 671976 Caunzanic ewnos  [57) ABSTRACT
4263273 4/1981 Appelgrem @t al o AMAAL 4 ypenged release galenical form of Diltiazem or
4,856,925 12/1985 Suenagaen . . 360/113 . :
VS0.645 7/1986 Ghebre-Scliate et al. __ 4287403  pharmaceutically acceptable salt thereof, which com-
4,621,383 1171986 Nuwayser et al. __ 424731 prises beads containing said Dijtiazem or 3 pharmaceu-
4705695 1171987 Lehmaencetal e 424719 tically acceptable salt thereof as an active ingredient
4721619 171988 FPanoretal e 4247482 and a wetung agent, said beads being cosled with a
::;‘::?; “”:5; }";}“\:w’“ e :i:;:ﬁ’; microporous membrane comprising at Jeast 5 water-30}-
4824671 3:9:9 Leoda) :]1 O T Qupayy  “ble or waterdispersible polymer or copolymer and 8
4832958 $/1939 Baudier et al o ... 4247473  Ppharsuccutically accepuble adjuvant.
4139177 &/1939 Colombo et al —e .. 4247412 :
4359469 8/1989 Baudier ex Al vl 4247482 15 Claims, 2 Drawing Sheets
200 -
180

DILTAZEM 120
PLASMA 100

(ng/ml)  go

160
HC}4

60+

0+

20+ ‘
0 i 1 I ! | _
0 4 8 12 16 0 24

00014

TIME (HOURS)




5,288,505

1
EXTENDED RELEASE FORM OF DILTIAZEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an extended release
form of Diltiarem, s process for the mnufa.gqut
thereofl and pharmaceutical compositions conplaining
the lame.

2. Description of the Background

Diluazrem bydrochloride is used in medicipe princi-
pally for its calcium channel blocking properties. asd,
therefore, finds application in the treatment of angina
pectoris and byperiension; either alone or in combina-
von with other medications

Altbough the mechanism for calcium channel block-
ing is not completely understood, calcium ion eoury is
believed to be inhibited through select voltage, with the
scnsitive areas termed “slow channels™, across eell
membranes By reducing tntracellular calcium concen-
tration in cardiac and vascular smootk muscle cells,
coronary anerics, peripherad antenes and anernioles are
ditated and heant rate may be reduced. Also, myocardial
contractibility may be decreased and strioventncular
podil conduction may be slowed. The acuwvity of dil-
tiarem in buman is duectly related to its blood or
plasma concentration.

For illnesses which require continuous and consunt
control, such 1 hypenension and angina pectons, Dil-
tuzem must be administered every 610 8 hours, as it has
s very short half-life in blood of only about 3 to 4 hours.
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However, such frequent admiusiration imes render the-

trestment very annoywig or even unpoasible to eflect,
parucularly during the night. Further, afier each admin-
istration of an immedute-relesss galenic form of Di-
tarem. which generally i3 necessary four umes per day,
s succession of rapidly increasing and decreasing plas-
mane Duduazem concentratons are established. Thus,
the orgamsm being treated and the target organ. more
parucularly the hean, are alternanvely subjected 1o
overdoses and to underdoses of medicane.

in order 10 alleviate these drawbacks, a first galenic
form of sustained-relcased of Dhluazem known under
the trade name CARDIZEM SR § was developed and
presenied in the form of “erodible pellens™, US. Pat.
No 4,721,619, Although thn form affords s reduction in
peak concentration and in the number of daily intakes
from 4 10 2. it does not eliminaie high Diltiazem blood
concentraticn between succassive medication intakes
Henee, the pauent is stifl obliged 1o take the medicaton
twice daily. The products as described o U.S. Pat. No.
4.721,619 are prepared by a building up process which
Tequires, as described therein, between 30 and 200 lay-
€N 30 as Lo obtain a core which, theresfier, requires
between 20 xnd 40 layers of coanng 30 as 10 obuin the
membrane. Moreover, the solveot of the polymer solu-
Lon uscd 10 make the membrane b constituied by or-
Banic solvent. such as isopropancl, methanol, acetone,
and methylene chloride which are dangerous 10 ac due
W thewr flammabilny and tozicity. Such solvents are also
covironmentally harardous Paruculay care must be
Wken 10 avoid any traces of solvent m the final product
because these solvents are tozic and are unsuitable in the
product which o administered orally.
. Thus, a need conunues 1o eust for a multiple unit
cxlended-release  diltiazem  bydrochloride galenical
form which need be administered caly once daily, snd
from which blood Diltuzem concentrations arc pot
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effected by the concomitant intake of food, and, further,
which can be made by a process not usning orgsnic sol-
vents.

SUMMARY OF THE INVENTION

Accordingly, it it an object of the present mmvention
o provide galenic forms of Diltixzem with extended
release of the active substance.

1t is also xn object of this invention to provide galenic
forms of DUtiazrm bhaving excellest bioavailability
while avoiding plasmatic concentration peaks

The above objects and others which will become
more spparent in view of the following disclosure are
provided by zn extended-release galenical form of 2
pharmaceutically acceptable salt of Dildarem, which
comprises beads copuining the pharmaccutically ac-
ceptable salt of Dijtizzem as an active ingredient and a
werting agent, said beads being coated with a micropo-
rous membrane cOmprising & water-soluble or water-
disperible polymer or copolymer, and a pharmaceun-
cally acceptable adjuvant.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 fllustrates the effect of the present invention in
gradually releasing Diltiazem iz a relatively uniform
manner over s period of about one day after the 3th
once dally administration in comparison with the effect
of a convenuonal product after the 8th day of adminis-
uation twice daily.

F1G. 2 iHustrates in the solid curve, the mean plasma
levels obuined when the product of the present inven-
uon is taken without food. The dotted curve represents
mean plasma levels obuained when the product is taken
with food.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

Diluazem or  {25<is}3{Acectyloxy)-5-[2-(dime-
thylamino)ethyl)-2,3-dihydro-2.(¢-methoayphenyl)-1,5-
berzothiazepin-4{5SH) has been known {or more than 20
years. The synthesis thereof s descnibed in German
patent 1,805,714, cormresponding 1o US. Pai. No.
3.562.257. . .

The present invenuon relates 1o novel galenic forms
of Diltiazem being characterized by having an extend-
ed-releass of the acuve substance. These galenic forms
afford excelient bioavailability while avoiding plas-
tmatic concentrations peaks, so that it is now possible 1o
maintain diltiazem plasmatic’ concentrations in a de-
sired, effective range while simplifying the administra-
von of the medicine to only oonce daily.

According to the present invention, the Daltiazem
extended release galenic forms are substantially charac.
1erized by the fact that they are constituted by beads
conuining a pharmaceutically acceptable zalt of Dil-
tisrem as an active substance, associated with at least »
weiting agent, the beads being covered with & micropo-
rous membrane constituted by at least s water-soluble
or waler-dispersible polymer or copolymer such as a
copolymer of scrylic acid ethyl ester and actylic acid
methyl ester, and a pharmacologically acceptable adju-
vant

In accordance with the present invention, any phar-
msceutcally acceptable xalt of Diltiazem may be pre-
pared in exicnded relesse form. For example, such aalts
may include the hydrochloride, sulfste or phospbate
mits. However, they may also include the aceiate, G-
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trate or lactate wlu, for example. It i preferred how-
eves, that the hydrochloride aalt be used.
1o more dctail, the micToporous membrane whereof
the Diltazem conninng micTogranules are covered, is

NG
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20 as an emubsifies, and silicone oil as an antifos
ageni.
Genendly, the thuckness of the microporous -
brane s expressed by the percenuage of the o«

constiruted by & mixture of a water-soluble and/or wa- 3 applicd o the uncoated beads.

Lr-dispersible copolymer and including at least one

adjuvant which may be plastifying agents, pigments,

fillers, wetting agent Jubricants and antifcam agents
The actve subsiance conxining beads are presented

The weight of the microporous membrene may
10 15%, preferably, 5 to 22%, of the weight of
microgranuies. These beads may coptain the Do
xalt in xn amount of 20 to 93% by weight, preferst

in form of spherules the diameter of which is berween 10 10 3% by weight The microporous membrane

about 0.05 mm and 3 mm, preferably berwesn about 0.1
mm and 1 mm.

Among the wetting agents associated with the Dil-
tiazem or salt thereof m the beads, the Jolowing com-
pounds may more parucularty be exemplified:

tugars, for ciample saccharose, mannitol, sorbitol

and laciose;

lezithins,

Ci3 10 Cxo fany acid esters of saccharose, commer-

ciahred under the name of sucroesters {(Gattefosse,

France) or under the name of crodesters (Crode,
UK.

xviose esters or xylites,

polyoxyethylenic glycendes;

esters of fatty acids and polyoxyethylene (Brijs,

Renex and Eumulgines, Henkel, RFA);

sorbitan (atty acid esters {Span, Adas, USALY,

paivglycides-givcendes and polyglycidos-alcohols

esters (Gelucires, Ganelosse, France).

Io addition 10 &t ieast one of the wbove named wetting
agenls the bexds may coatun excipienis or Carmers,
such &y Macrocrysalhine celluloses, such ss Avicel
products (FMC. U'.S. A}, methyleelluioses, carboayme-

contain 5 1o 955 and, preferably, 30 o 905 of j
mers, polymer mixiure or copolymers.

The inventon relates also to & medicine conta
Diltisazern or salt thereof for extended release, the e

15 cinc being comstituted by besds conwining the

tizzern or aalt, such as the hydrochloride, and at le
WweTing agent, coxted with at least one polymerd
microporous membrane, the coated beads being .
wined in cxpsules, little bags or dosage dispensers.

The present invenuon selates also 1o & process
obtaining novel forms of a Diltiazem or salt the
having enended-relesse in the gastro-iptestinal t
s2id process entatling preparing beads and eoaung
salt with a sipgle microporous membrane.

The beads of the Diluazem or salt thereof o
prepared using a conventional technique, A first
fugue consists in muoung the Diltiazem or salt the
with the wetting ageni{s) in & melied or finely div
form, or tn solstion, in the presence of a solvent, suc

30 waler, 50 a3 10 obtan an extrudable paste or ph

mass. Sad paste is thercafter extruded i an extre
and then rendered sphencal, Several extruder types
usable, for example the extruder of ALEXAND
WERK (RFA) ot the apparatus called X-truder

thylcelluloses, hvdroryethyleelluloses (Natrosol. Her- 3¢ FUsi-PAUDAL (Japan). For obtaining microsphe

cules. U.5.A), hyéroxypropyl celluloses (Klucels, Her-
cules, US. A} and surches

Armong the water-solubic and/or dispenible fum

formung polymers or copolymens constituting the mi-

or beads from the exiruded product provided in 3
form of spaghetti, an apparatus called “spheroniz:
(CALEVA Great-Bnuun) or MARUMERIZE
(FUJIU-PAUDAL Japan} type is used.

€ropofous membrane, may be mennoned parucularly 45 Apoiher conventional techaique for obtaining bes

polyacrylaies and polymethacrylates of the Eudragh
1ype. such as Eudragn EX0D. 130D, RS - 30 D of
Rohm Pharma (RFA), ethylcelluloses, such as Ethoczls
of DOW, US A and such a3 AquaCoat of FMC,

consisis in spraymg and/or dusting cores obian
through agglomeration of the Diluazem or salt there
such as the chiorohydrate, conungenly ouxed to
least a wetnung agent, with s dispersion or solunion of

U.S A Hydroxypropy! cellulose and hydronypropy)r 4¢ jzast one wetng sgent, for example in a known pillc

methyicellulose and ther denvatuons

These poiymens or copelyvmen may be associated
1o the MUCTOPOrous membrant with 3t least one sdyu-
vant &3 exemplified by the followang:

turbine or v a granulaung apparatus, such as the €
granulator sysiem of FREUND INDUSTRIAL C
{Japan), or 1o a known planciary granulator such as t)
colletie {Belgium) type.

plusufyng agenss, such as truceun, dibutylphthaiste, sp  The obuined besds are dned by any mecans, for ¢ar

dibutylsebacaie, ennc said estenn, polyethylencg-
lveah, polypropylencglycols and polyvinylpyrroh-
done,

prigmenty, such a3 won oudes and utaryum oxide;

fllery. such as lactose and suctose,

weiting agents, such as surfacuve agenus of the Span
and Tween typei. namely pamal estens of fauy
acids (launc, palmstic. steanc and oloic acids) and
anhydrides of beutols denved from sorbito) possi-

bly containing polyoryethylemsc charns, preferably &

surfactive " agents of the Tweep type. namely

Tween 80, as well s polycthyleneglycols;
lubncann, such as magnchium siearate and walc;
anufoaming sgenu. such &y slicone eil.

pit b an oven or by weans of a gs3 in 2 fndized be
Finally, said beads are calibrated 10 the peceawws
diameter by passage through appropnate screens.
A pasty or plasiic miziule, approprisie 1o be gram

35 lated by means of anyone of the above described tec)

niques, may contaip the following weight proporuor
of the Diltiszem or salt thereof, wetting agents an
CArTIErs OF excipients:
20 10 85%; Diltinzem hydrochloride
2 10 20% suctocsters WE 15 (wetting agent);
310 25% Avicel PH 101 (microcrysualline cellulos
of FMC. U5.A);
2 w 0% Mcthoce! E 5 (hydroaypropylmethyl
celulose of DOW, US.AL)

1n addition o the polymer or copolymer, the mictopo- 63 ) to 15% polyvinylpyrrolidone and

rous membrane conwuns, preferably, talc snd/or mag-

ncsiu_m Sleafatc as 3 jubnicant, polyvinylpytrolidone as a
plastifying sgent, utanmum dioasde a3 & prgment, Tween
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Said microporous membrane may be applied onic
g beads by pulvenzing an agueous solution of disper-
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gicn of st least one of the above-named polymen and u
jeast one of the above-mentioned adjuvasts onto said
besds This pulverizaton may be carned out by spray-
guoning of by pulverizing the above-named dispersion
into a turbine of {luidized bed. .

Geocrlly, the present extended release form compo-
siton of Diltiazer salt it administered onlly.. T)_::_dos—
age amount is subject to the respooss of the individua)
pancol, bowever, in genena], from sbowt 120 mg to
sbout 480 mg per day of Diltiazem salt 15 administered
per day per patient in total. N

Addigooally, the extended release form compotition
of the present invention may include other pharmaceu-
deally active ingredients than the Diloazem salt, pro-
vided that 1he other active ingredient is not pharmaceu-
tically incompatible with the Diltazem salt

For example, other pharmacrutically active ingredi-
ents. such as S-adrenocepior blocking agents or diuret-
ics may be used in the present compositons. However,
these are only example and are pot intended to be limita-
ove.

As examples of B-adrenocepior blocking ageols,
drugs such as Propranolol. Atenolol, Labetalol, Prin-
dolot or Sotalo]l may be used. for example.

As examples of diuret:c agents, drugs such as Hydro-
chlorothiazide, Furosermide, Ethacrymic Acid or Chio-
rothuazide, for example.

Further, the sdditiona associated drugs may be pres-
ent 1n extended-release form also, if deswred, however,
they need pot be

The present invenuon will now be further dlustraied
by reference to certain examples which sre provided
solely for purposes of diustravon and are not tntended
1o be hmitauve. .

According an tlustrative embodument of the present
invenuon. said mucroporous membrane may be ob-
wined. slarung from an aqueous dispenion which con-
wuns by weight.

10 10 70 Evdragit E30D {polymer)

0.5 10 155 ulc (Qubnczant)

0.5 to 15% Tuaznivm diozide (lubncant)

0310 15%: Magnesiern stearate (Jubncant)

0.5 10 135 polyvinylpyrrohidone (plastifying agent)

601 to 25 sihcone oil (antfosmung agent),

polysorbats 80 (weiitng agent)

00010 55
12 12 70% water {carncs)

EXAMPLES

The prosent nvention will now be further illusirated
by reference 10 cenan examples, which are provided
solely for purposcs of illustration and are oot intended
10 be hmutative In parucular, examples are provided for
Diltazems Hydrochlonde ciwnded release galenic
formy a procous for prepanng the mme. therapeutic
apphications therefor and pharmacolunenc controls
using the present galerue forms

EXAMPLE )
Beads Manufacture

Duuarem b ydroc hiorsse [R5 B
Lacuome "y g
Morocrysiatire ceDulome (A vaael pH 101} 140 g
o Tordone & 30 1y

= After introducing the powders in1o a planctary mizer
and granulating wme though the obluned plastic mass
4 extruded through a cylinder with 1 mm dwmeter
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boles {Alesanderwork). The wmall cylindes are
rounded, 30 83 to obuin beads, by means of & sphero-
nizer. Afier drying st 80° C for 12 hours the besds are
sifted and the fracuon with K2+ comprised between 0.7
mm and 1.4 mm are rewined. 1,179 g of beads were
obtained yield (M%)

EXAMPLE 2
Dinarem Hydrochkarde MO g
Crodesss F HO 393 3
Myroerysalbse cxilalose (A vl pH 101} ™
Porvidooe 3 X0 0 g

The ingredicnts we introduced in a planetary mizer
and dry mized during spproximately 15 minutes. There
after 100 ml water USP s sdded and the mixing is pur-
sued during 10 minutes more until a plastic mass is ob-
tained. This mass is then extruded through a Fuji Paudal
extruder equipped with a 1 mum screen 30 &3 1o obuin
“spagetties”. A spheronizer type caleva is used 30 13 1o
wransform the extruded product in beads. After drying
duning 12 bours, on trays, in an oven at 60° C the beads
are sicved 5o as to chminate the ones with 2 size larger
than }.4 mm and with & size smalier than 0.7 mm. The
amount of beads oblained with size compnised between
0.7 mm and 1.4 mm was 63%.1 g (yield 91.3%).

EXAMPLE 3

Beads prepared in Example 1 were 8 STREA-]
(Acromatic) Nluduzed bed using the “Top spraying™
technic. 440 g of coating suspension of the following
compasition was applied on 500 g of beads. Thereafier
the costed beads were dried at 50° C. during 16 hours.

CD-I]U’I' IUPENNON COMPOUIIOrn

M gnouum Mearee 125 3
Tranum dioude 30 g
Povadone & 30 $0 g
Eudrsp NEMWD 8100 g
Tac USP 173
weLrT mo
Suncthucone 1.0 g
Tweon B0 0l g

“ln vitro™ dissolution were obuuned using the appa-
ratus ¥2 as described in the United Stares Pharmaco-
pew. The 900 ml dissolution medium consisted of a
phosphate butter pH 5.8 and ‘the revolution speed 100
pm. ;

tlapwxd tzoc [h) percrot dosolved (%)
] 3
4 34
' [ 5
12 "
EXAMPLE 4

The beads as in Example 2 were coated using a fluid-
tred bed coater equipped with & “wurster” sysiem. 3 kg
of uncoated beads were introduced in an Acromatic
Acrocoater and 2.77 kg of the following coating suspen-
xon wai applied at a rate of 30-35 g per minute. There-
afier the coated beads were dried during 15 houn at 457
C.
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Crmrm g soxperssson-

Megreman moasaie Q836 iy
Tac 0&M kg
Tramiom dioiide [ T
Hrdro ypropy sy ioeliniose QX0 kg
Fohnorteze B0 NF 0007 kg
Lanepcone © epulnon ool k3
Esingn NE X0 D 124 ig
porthed water L7 ug

Drinoludon “ln Vitro™
Thke rults were obtained using the ame equipment
as in Example 3. The dissoluton medium was composed

of 900 ml of watcr and the temperarure was maintained
of 37205 C.

tlapaed Tame [b] perornl duaoived [%)
2 ]
4 1
L 54
1 | ¥

Pharmacokineucal Results

Thz new galenic form of Example 4 was the object of
a pharmacokinetical study 1n comparison with a form in
accordance 1o the prnior an as desenbed in LS. Pat. No.
4,721,619 (Casdizen SR @) therefore 6 healthy subject
received succexsively i a random order 300 mg of cach
of the 2 products. The produci of Example 4 was-ad-
muimustered at 3 dose of 300 mg once daily while the
product on the marke! was sdmunisteted twice daily at
a dosc of 150 mg (300 mp daily tow! dosc) dunng 7
days. At each of the eight day, § samples of blood were
withdrawn when product of Example 4 was admims-
tered and 15 blood samples where withdrawn afier the
Cardizen SR ) adminusiration. Diliuzem plasma levels
were assayed using a specific hugh pressure hiquid chro-
matographic method. FI1G. 1 shows the resuls ob-
tuned: the contnuous line represent the Diunazem
plasma Jevels obuuned wath the product of Example 4

and the broken hine the Diluazem plasma levels of Cas-
duen SR @

F1G. 1
FPharmacodunruca) parameten
Carduaen
Unu Eaampie 4 SRE

Arce padey the oy mghml IVI x 103 1+ = 1127
-4 %)
dantmma) wy/ml L) = M1 177 = 13
ComOTSt Rt
Tome of maronnm b 1dzx )l 11=11
CORCER LISDOR
Flucruatson - 57 =131 mMI=1
Twee dxnng the » 11 =2) &1 >33

[ = 1., T, ]
abrvy TN of U
WL,
OO L RCaOw

From thee rosults the following conclusion can be
drawn:

First, FIG. 1 shows that the Diltazem plasma levels
obtained aficr 3 once daily sdmunisirauon of one of the
producus of the present invenuon are companable to the
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oncs obuined afier & twice daily administrstion of b
product of the previpus art

Second, the bicavailability, expressed by the arma
under the curve of the 2 produzu, in equivalent (nc
statistical detectable difference).

Third, the maximal concentratiop and the fluctus
tions obtained afier 3 once daily administration of the
product of the present invention is lower than the ow
obtained with Cardizen SR () afier a rwice daily admin
stravon.

Fourth, the ume during the concentmtion 1 abowve
75% of the maximum concentration is 46% longer afie
the once daily administration of the product of the pres.
et invention than with product of the previous an
when given twice daily.

Food Effect Srudy

The product of Example 4 was given to 24 bealthy
volunteers and the bicavailability was measured after
zsingle oral dose of 300 mg given with and without food.

The clinical tria] was conducted a5 an open, single
dose, mandomized, croxs over study. Blood samples
were obusined before and unti! 36 hours afier the admin-
istration. The eapenument was repeated in the same
subjects with the other treatrent at an wnwerval of 7
days. The plasma concentration of Diltinzem was deter-
mined in all #vailable samples using an HPL.C method.
Pharmecokinelics parameters were denived from the
individual” plasma concentration versus tme profies
and staustically compared {or treatment differences and
asteusment of bioequivalence, F1G. 2 curves shows the
mean plasma levels obuined when the produyct is ken
without food and the dotied curve the mean plasma
Jevels obtained when the product is taken with food.

FiG. 2
Phermacokinetic parameter - produst of Eaample 4
Unus Fasting Food
Arca under the mg homl 1993 = t19 1913 = 109
Curve {sowt
Mean resdence h 1.y =07 19.9 = 0%
ame
X, ne! ©.28) = D04 0XO = 0077
Masimum mprod 1 = 41 1MI = 3%
COhRECNIIUOR

No sustistical diffcrence was detecuble. The product
of Example 4 given with food is bicequivalent to the
admimsirstion withou! food to within Jexs than 20%
regasding ares under the curve, mean residence time
and maumum concentration. The lasger interval ob-
wined for K, was due to the higher variability of this
parameter, the difference between the trestment mesns
remaining small (6.9%).

From all the results it appears clearly that the product
of the present invention can be administered once & day
and 1bat the plasma concentration variations are Jower
than the onc obtained with the conventional product
given twice » day.

Having described the present invention, it will now
be apparent 10 one skilled in the art that many changes
snd modifications may be made 10 the above-described
embodiments while remaining within the spirit and the
acope of the present invention.

What is claimed as new and desired to be secured by
Letters Patent of the United States is:

1. An extended-release palrnical composition of Dil-
tinzemm or one or more pharmaceutically-accepiable
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salty ibereof, which comprises beads, said beasds copaist-
ing enentally of i admixtare w;r:tha': )
a) an effective amount of Dilm:u:m or_l:ud one Or
more 3al6 thereof as an sctve ingredient, and

b) an effective amount of » wemng agent, wherein 3

said weting agent B selectzd from the group con-
sisting of s sugar, 8 Cir~Cx fatty acad ester of:!.p-
crose of xylose, @ glyceride of surrose, & fatry acid
ater of potyoxyethylene, an ether of fatry aleohols

and polyoryethylene, an ester of sorbitan, ap ester 10

of polyoxyethylene sarbian, o glycende-palygly-
cide, an alcobol-polyglycide oater, lecithins and &
combination thereof, )

wherein 2id beads are coated with a mITOpOrous

tnembrane consttuted by an aqueous dispersion of 13

a neutral copolymer of ethyl acrylate snd methy)
scrylate, and a pharmaccutically-acceptable adju-
vant.

2 The esicnded-release galenical compositon of

clsim 1, wherein said sali is the hydrochloride st 20

3. The extended-release galenical composition of
claim 1, wherein the weight of the microporous mem-
branc s about 2 10 5% by weight of tha of the un-
coated beads.,

4. The extended-relexse galenical composition of 23

clum 3, wherein the weight of the micToporous mem-
brane is about 5 10 225 by weight of that of the un-
zosted beads.

5 The extended-release galenical composinon of

sium 1, wherein the weight of the Diluszem salt s 30

about 20 1o 955 by weight.

6. A pharmaceutical composibon. compnsing an ex-
1ended-release galenical compoution of Diuszem or
cne or more pharmaceutically-accepuble salls thereof, -
which comprises in capsule form ’

a) beads consisting essentially of an effective amount

of each of Diltiazem or mid one or more sl
thereof and a wetung agent in admutture together,
wherewn said wetung agent s selecied {rom the

group consisung of a sugar, a C13-Cao fatty acid 40

ester of sucrose or xylose, 1 glycenide of sucrose, a
fauy acid ener of polyosyethylene, wn cther of
fatty alcohols and-polyoxyethylene, xn ester of
sorbitan. an ester of polyoryethylene sorbitan, a

Blycende-polyglycide ester, an alcohol-polygly- 4%

Cide esier, lecithins and a combuwstion thercol,
wherewn said beads are coated with s microporous
membrane consututed by &n aqueous dupersion of

. 3

33

65

80019

iv
1 ncutral copolymer of ethy) scrylate and methyl
methacrylate, and a pharmaceutically-acceptable
sdfuvant, and

b) ane or more other phermaccutically acove ingredi-

enu which are pharmaceutically compatible with
Driltiaxem or said one or more salts thereof.

7. The pharmacentical composition of claim 6
wheredn said one or more other pharmaceutically active
ingredients comprise-S-adrenocepior or divrenc com-
pounds or compositions contaiming the same.

3. The pharmacrutical composition of clim €
wherein the weight of the microporows membrape is
about 2 10 35% by weight of that of the uncosted beads.

9. The pharmaceutical composition of clim &
wherein said salt it the hydrochloride salt

10. The pharmaceurical composison of claim €,
whertin the weight of the microporous membrane s
about 3 w0 22% by wright of that of the nocoated beads.

11. A method for treating angina peciors or hyper-
tension or botb in & mammal, which comprises sdminis-
teting (o said mammal an effective amount of an eniend.
od-release galenical compositon consisting essentally
of Diltiazem or one or more pharmacrutically-accepta-
ble salts thereof and a wetting agent in admixmere to-
gether in the form of beads, wherein the wetting agest
it selecisd from the group coasisting of & sugar, &
Ci1~Cfarty ncid ester of sucrose or xylose, & glyceride
of sucrosz, 3 fatty acid ester of polyotyetbylene, an
ether of fanty alcobols and polyoxyethylene, 2o ev1er of
sorbitaan, an ester of polyoxyethylene sorbitan, an al-
cobol-polyglycide ester, u glyceride-polyglycenide leci-
thins and a combinzuon thereol, and

wherein the beads are coated with a microporous

membrane constituted by an aqueous dispersion of
2 neuuad copolymer of ethyl acrylate and methyl
methacrylate, and & pharmaceutically-accepuabie
cxcipient.

12. The method of claim 11, wherein said sdminisira-
tion is orally and once per day.

13. The method of claim 11, wherein said mammal is
a buman,

14. The method of claim 12, wherein from about 120
mg 10 about 480 mg of said onc or more Diltiazem salus
arc sdministered in tow) per day.

15. The method of clum 11, wherein said salt is the
hydrochlonde salt.
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57 ABSTRACT

An exmded-relexse gaienical form of Diltiazem or a phar-
maccuocally acceprable sali thereof, which comprises beads
containing id Dildazem or a pharmaceutically accepuble
salt thereof 23 25 active ingredient and @ wetting ageat, said
beads being coated with a mictoporows membrane compris-
ing at least 2 water-soluble or water-dispenyible polymer or
copolymer and 1 pharmaceutcally accepiable adjuvant
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1

EXTENDED RELEASE FORM OF
DILTIAZEM

This 2rplicagon is a continuation of application So. No.
ORU68.951. filed on May 28, 1993, now abandored, which
is 2 cocimuston of appiicanen Ser. No 07/721,396 filed
Jun 26, 1591, now ULS. Par No. 5288 505

BACKGROUND OF THE INVENTION

1. Fiel¢ of the Invention

The preseni invention relates 1o an extended release form
of Dihiaz=m, 3 process for the manufacnre thercof and
pharmacs=:ical composidons contarnng the 1ame.

2 Descmipuon of the Background

Diliazz = hydrochlorids is nsed io medicine principally
for its =izium channel kiocking propeties, and, therefore,
finds appiizadon in the tmatment of angina pectoris and

hypertezsizz; cither alene of in combuanen with other
raecdicacess.
Althouz = the meebans:n for caloiim chanpel blocking is

: ly vnderstood. cloum ioz entry is belicved 10
be inhitii= 2 twough seloz: voliage, with the scasitive arcas
termed “siow chaanels™, 2zvoss ccll membranes. By reduc.
ing inuac=!helar calcdure conczamanen 1o ocarciac and vas-
cular smecth muscle eolls, coronary anemes, poiphanal
an—es 2=3 zirnoles =z dilated and hearn mie may be
reduced. Also, myocardial conmactibility sy be decreased
ac=d atnpvaxincular nodal conduction may be slowed The
acuvity of Zldatem in human is dircedy related to ity blood
or plassna sonctomauon.

For titn=sses which registe continuous and constant coo-
o), such 2s bypenensien and angraa peaons, Ddoazem
st be 22~unisiered every 6 to B bours, a3 it has a very
sbort kal{-Ii{e in blood of only about 3 o 4 bours. However,
such frequssi adminisganon umes rendsr the gramem very
anroying ¢7 even impossible w efect paniculardy dunng
the raght Funher, afier each administration of xa immeds-
2iz-releass gatemc form of Dildazem, which generally is
necessary foor umes per day, asuccession of npidly tnereas-
10g and ds=tasing plasmuuc Diluszers conceniavons are
csablishet. Thus, the organism being treated and the warget
organ. morz panicularly the beart, arr alirrmanvely sub-
Jecied 10 overdoses and b underdoses of medicioe.

1o ord=s tp alleviate these drawbacks, 2 fira galenic form
of sustnrcd-released of Diluazem known under tbe trade
ninc CARDIZEM SR® was developed and preaented in the
form of “erodible pellens”, US. Pau No. 4.721.619.
Although this form affords a reduction io peak concentration
and 10 the rsmber of dxily wntakes from 4 w 2, it docs not
chmoue high Diltiazem blood conceraration between 1uc-
cessive miechcabon intakes. Heoce, the pasient is sill obliged
10 take the medicanon 1wice daily. The prodons as described
in US. Pax No. 4.721,61% are prepand by s building up
process which requires, as described therein, between S0 and
200 isyers 30 23 10 obtain 1 core which, therafier, requires
baween 20 and 40 layen of coausg 30 15 o obtun the
membrane. Morcover, the solvent of the potymer solution
uscdmmzk:m:xmmum:i;mmmmmmc
solvents, such a3 isopropanol, methanol, ceione, and meth-
ylene chlonide which are dangerous w use due to their
flammabitty and toxicity. Such golvents sre also environ-
mcutally barardous. Parucidar care must be taken 10 avoid
apy traccs of solvent io the fna) produa becmse these

solveots a7 otic and a7t unsuitable in the produc which i3
admmmugsrsd orally.
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Thus, a peed contimies 1o exist for a multiple umit
exteoded-reicase diltiazzmm hydrochloride galenical form
which need be admizistered only ooee daily, aod fram which
blood Ditiazzm concentrations are not effected by the
concomiunt iotake of food, and, further, which can be made
by » process pol using arganic solvents

SUMMARY OF THE INVENTION

Accordingly. it is &n object of the present invention 1o
provide galenic forms of Dittiarem with exiended release of
the scrive substance.

It is also mn object of this invention to provide galerae
forms of Dildazem having excellent bicavailability while
avoiding plasmatic conceniration peiks.

The above objects and others which will become more
appareit in view of the following disclosure &re provided by
a0 extended-relense galerdcal form of a pharmareulicaity
scerptable salt of Diltiazem. which comprises beads con-
taining the pharmaceutically accepuable salt of Dhlgazem as
an ective ingredient and a wetiing agent, aaid beads being
coaled with a microporous membrane COMPrsINg & waler-
soluble or water-dispernible polymer or copolymer, and a
pharmaceutically accepuble adjuvant

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates the effect of the present invention in
gradually releasing Dildazermn in a relatively veiform maoner
over a pericd of sbout one day after the Bib once daily
adroinistranion in comparison with the eJcet of a conven-
uornal product after the 8th day of administration twice daily.

FIG. 2 iDusuates in the solid curve, the mean plasma
levels obtained when the product of the present invention is
taken without food The doned curve represomts mean
plasma levels oblzined when the product is taken with food.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

Diluazem or (25-cis)-3-{Accrylony)-5-{2{dimethylami-
no)etbyl]-2.3-dibydro-2 {4-mcthoxyphenyl)- 1 5-benzoth-
srcpn-4(5H) has been known for more than 20 years. The
syntheas thereof is deacribed 1o German pacnt 1,805,714,
comesponding to U.S. PaL No. 3,562.2157.

The present invention relaies to oovel galenic forms of
Ditbazem being characierized by having an cxconded-re-
lense of the active substance. These galenic forms afford
cacrllent bioaveilability while svoiding playmaic concen.
tranons peaks, so that it is now posible 1o mainuin dili-
iazcm plasmatic concentrations in 3 desired. effective range
while umplifying the administration of the medicine to only
coce daly,

According 1o the present inventon, the DilSerem
extended release galenic forms are substantially characier-
i2ed by the fact that they are constituted by beads conteining
a pharmacrutically sccepiable salt of Diltiazem 13 an active
substarce, associated with ai least a wening ageat, the beads
being covered with 2 microporous membrane constituied by
al keast 2 waig-soluble or waier-dispersible polymer or
copolymer such as a copolyroer of acrylic acid ethy) ester
and xTybe acid methyl ester, and 1 pharmaclogically
accepuable adjuvant

In accordance with the present invention, any pharma-
ceutically aceepuable 3aht of Diltazem may be prepared in
extendad release form For example, such salts may ioclude
the hydrmchlonde, sulfaie or phospbate salts. However, they
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may 2lso include the acclate, cipir or lacur salu, for
exampis. 1t is preferred however, that the hydrochionde salt
be waed

In =0 detal, the microporous membrane whereof the
Diltiaz=-n contzining mécqogranules oz covered, is consu-
tuted by & mixnire of 8 warr-soluble and/or water-dispers-
fble eopolymner and including ar least ooe adjuvant which
may b= plastifying agents, pigments, fllers, weiting agent
lubricz=1s and antifoam agenn.

The 2rnve subsiance coplaining beads are presented in
form of spherules the diameter of which is between about
0.05 mo and 3 mm, preferably berwesn about 0.1 mm and
2 mm.

Amoecog the wetting agents associated with the Dildazem
or salt teereof in the beads, the following compounds may
mare particulardy be exemplibed:

sacctzose, manniwl, sorbitol;

lecithing:

polyvioylpymrolidones;

C,; w G fany acid esiers of saccharose, commemialized
under == name of sucroesters (Ganefosse, Franee) or under
the na=c of crodesters (Croda, ULK);

rytoss esiems or xylites;

polycxyethvlenic glycemdes;

esters of fawry acids and polyoxyethylene {Brijs, Renex
and Exmulgines, Henkel, RFA);

soront=s famy acid estens (Span, Atas, US.A)

polygivades-plycendes and polyglycides-aleohols esters
{Geluzizs, Ganefosse, France).

In aZZ:von to at least onc of the zbove named wening
agents 1 beads may contain excipients or camiers, such as:
Mictocrvsalbine eclluloses, such as Avicel produas (FMC,
US A} mahyleelluloses, carborymethyleeliuloses,
bydrozyoihyleelldoses  (Natrosol, Hercules, US.A)
hydroxyzropyl celluloses (Klucels, Heroutes, US ALY, and
starches

Amcng the waler-soluble and/or dispersible film forming
polymess or copolymers consbiuting the MIiCOPOTOUS TOLTO-
brane. may be mentoned paniculady polyacrylates end
polymethacrylres of ibe Eudragn type. such as Encragnt
E30D. L30D, R5-30 D of Rohm Phama (RFA), ethylcel-
luloses, such 2s Bthocsls of DOW, US.A and such n
AquaCoar of FMC. USA. Hydmaypropyl cellose amd
bydroxypropylmethylcelluiose and their derivations.

These polymers or copolymers may be assocated into the
TLCropoTOuS membrane with 4 least coe adjuvasi as exem-
plibied by ibc followng:

plusfying agenss, such ar triacmin, dibutylphthalae,
diburylichacae, auic acid esters, polyethylencglycols.
pelypropyicocglycols and polyvinylpyrolidone;

pigtecol, such a1 iron oxides and Swnium oxide,

fillers. such as Jaciose and sucrose;

welkng agenis, such as surfactve agents of e Span xmd
Twern types. mamely partial esters of farry acids (laurie.
palmiuc, swearic and oleic acids) and anbydrides of heasols
derived from sorbiwl possibly contaimng polyoxyethylenic
chaini, preferably surfactive agenis of the Tween type,
namely Tween B0, as well a3 polycthylencglyools;
lubricinis, such as magnesivm stexe wnd tale
anufoaming agents, such as ailicone oil
In addition 1o the polymea or copolymer, the micropoTous
mombraze  coatzins, preforably, tale and/or magnesium
flans a5 2 lubneant, polyvinylpyrrobdone as a plastifying
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agor, titanivm dioxdde a3 a pigment, Tween B0 as mn
croulsifier, and silicooe ail as am antifoaming agent

Genoerally, the thickness of the mictoporous membrane is
expressed by the prreentage of the coming applicd to the
vncoated beads,

The weight of the microporous membrane may be 2 10
35%, prefcably, 5w 22%, of the weight of said microgran-
ules. These beads rmay comain the Diltiazem sali in an
amourt of 20 w 95% by weight, preferably 30 to 85% by
weight The micToporous membrane may conrzin § 10 95%
and, preferably, 30 1o 90% of polymers, polymer miznre ar
copolymers.

The invention relates also to 2 medicine coctaining Dil-
tizzem or sall thereof for extended release, the medidne
being constituied by beads conuining the Dildarem or saly,
such as the hydrochloride, and a1 least 3 webing agent,
coated with at least one polymer-based microporous mem-
brane, the coated beads being contaioed in capsules, little
bags or dosage dispensers,

The prescat invention relates alxo 1o 2 process for obiain-
ing novel forms of a Dildazem or 32l thereol having
extended-release in the gastro-istestinal tracms, said process
¢ruailisg preparing beads and coating the s2me with a single
miCToporpus membrane.

Tee beads of the Diliazem or salt tharof may be pre-
pared using a conventionad echnigue. A Brst techmique
consists in mixing the Dildazem or salt thereof with the
weiling agent(s) in a melted or finely divided formo, or in
solulion, in the presence of a solvent, such as water, so as 10
obtain an extrudable pastc or plasic mass. Szid paste is
thereafter extruded in an extruder and then rendered spheri-
ca). Scveral extruder types arc usable, for cxample the
exuder of ALEXANDER WERK (RFA) or the apparatus
called X-tuder of FUN-PAUDAL (Japan). For obtaining
microspheres or beads from the extuded product provided
in the formo of spagheni, an apparatms called “spheronizes
(CALEVA Great-Briain) or MARUMERIZER (FUJIU-
PAUDAL lapan) 1ype is uscd.

Another conventional technique for obtaining beads con-
sists in tpraying and/or dusting cores obtained through
azglomaration of the Diltiazem or salt thereof, such as the
chlorohydrai. contingemly mized to ar least 2 weitng
agenL with 2 dispersion or solution of at least one welting
sgenl. for example in a known pilling turbine or in 2
graculating apparatus, such as the CF granulater system of
FREUND INDUSTRIAL CO. {Japzn), or in & known plan-
eury granulator such as the collenis (Belgiem) type.

Tbe obuined beads are dried by any means, for example
in an oven or by means of a gas in a fluidized bed

Finally, said beads are calibrated 10 the peccssary diam-
eter by passage through appropriate screens,

A pasty or plastic mixiure, apmropriate to be prznulated by
means of anyone of the above described techniques, may
coniain the following weigbt proportions of the Diltiazem or
sali thereof, wetting agents and camieny ar excipients;

20 w 85%: Diltiazem hydrochlorids

2 to 20% suctoesters WE 15 (weming agent);

3 10 253% Avicel PH 101 (microcrysulline cellulose of
FMC, US.A):

210 10% Methoceel E 5 (hydroxypropylmetsylestulose of
DOW, USA);

110 15% polyvinylpyrrolidone and

5 1o 40% distilled waler.

Said microporous membrrane may be applicd onty xaid
beads by pulveriring an aqueous sofution or dispersion of at
lexst one of the sbove-named polymen and a least onc of
the above-mentioncd sdjuvants onto said beads. This pul-
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verization may be carmied oul by spray-gurning or by
pulvcrizing the above-named dispension isto a marbise of
fuidized bed. .

Generally, the present extended release form composingn
of Dilliazem salt iy administercd orally. The dosage amount
is subject to b= response of the individual patent, howeve,
in general, from about 120 mg to about 480 mg per day of
Diltizzem salt is adminjsiered per day per parient in ol

Additionally, the extznded release form composition of
the present invenfios may include other pharmaceutically
artive ingredizats than the Dildazem salt, provided that the
other active ingredient is not pharmareutically incompatible
with the Dildazem salt.

For exampl=, other pharmaceutically active ingredicsts,
such 15 B-adrenocepior blocking agents or diuretics may be
used in the present compositions. However, these are only
cxample and are pot inended 1o be limitative.

As cxamples of B-adrenocepior blacking agents, dnigs
such as Propranclol, Atenolol, Labetalol Prindolol er
Sotalol may be used, for example

As examplss of duretic agents, drugs such 35 Hydrochlo-
rothizzide, Furosemids, Ethacrynic Acid or Chlorothiazide,
for example.

Further, tvs 2ddivonal associated drugs may be present in
extzaded-rizase form alse, if desired, however, they peed
not be

The pres=t inveation will now be further illusirated by

frrzoce w canaip cxamples which arc provided solely for
purposes of Jiustration and are not intended to be limitative.

According an Slustrative embodiment of the present
invenuon, siid microporous mwembrane’ guy be oblained.
starnng form ao agueous dispersion which contains by
wright

10 to 70 Eudrzgic 30D (polymer)

05 1o 15% wale (lubricant)

05 to 15% Tiuaniuro dioxide (lubricant)

05 10 15% Magnesivm sicarae (Jubnicant}

05 10 15% polyvinylpyrrolidone (plasufyiog agent)

0.01 10 2% siliconz oil (anufoaming ageut);

0.05 to 5% polysorbate BO (weiting agznt)

1010 70% water (camier)

EXAMPLES

The present jovemion will pow be further ilhustrated by
refesence o cenun examples, which 2re provided rotely for
purposes of dustanon and are not intended to be Lmuanve.
In parucula:, examples are provided for Ditiazesm Hydro-
chlonde extended reicase galenic forms, a process for pre.
paning the same, therapeotic applications therefor and phar-
macolnsue controls using the present galenic forms.

Example 1—beads manufactuoe

Do wparachknac . 1120y
Ly ot neg
Marecryualioe cellulos (Avssd pH 101) 10y
Fondou & 30 1,

After introduding the powders into a plancixry mixer and
granulaing same ough the obtained plastic mass is
extruded through a cylinder with 1 mm dumeter boles
(Alexanderwork). The small cylinden are rounded, 80 23 t0
obtain beads, by mexns of a spheronirer After dring a 60°
C_ for 12 bours the beads are sified and the fracuon wath size
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comprited between 0.7 mm and 1.4 pm arz remined. 1,179
g of beads were obuaiped yield (84%).

Example 2
Diltiem Hygrodhionde 50 ¢
Orodesy F 160 b AN
Micooyaline clislee (Anzl pH 101} T
Povideas ¥ 30 103 g

The ingredicnws are inrroduced in & planerry mixer and
dry mixed during approximately 15 oimtes. There after 100
m] warer USP is added and the mixing i3 pursued doring 10
mimites more unsl a plastic mass is obtzined. This mass is
then extnuded through a Fuji Paudal exouder equipped with
1 ] mm screen 30 a8 to obtain “spagenies”. A spheronizer
type caleva is used 3o as to bansform the extruded product
in beads. Afier drying during 12 howrs, ou Tayt, in an oven
a1 60° T 1be beads are sieved 30 as to climinate the onct with
1 size larger than 1.4 mm and with 8 sizc smaller than 0.7
mm, The zmount of beads obtained with size comprised
between 0.7 msm and 1.4 mm was 639.1 g (yicld 913%).

Example 3

Beads prepared in Example 1 were couted in 2 STREA-)
(Acromatic) fluidized bed using the “Top spraying’” iechnic.
440 g of coating suspension of the following composinon
was applicd os 500 g of beads. Therrafter the coated beads
were dried 21 50° C. during 16 hours.

Coating suspension compositon;

Magoemity stearalr 125 ¢
Titaman donde 50t
Povidone k& 30 50
Eutragn NE3OD S100 ¢
Tale USP 175 1
watcr 330
Siome ducone 10
Twxe K 013

“In viro” dissolution were obtained using the apparatus
#2 as described 1n the United Staes Pharmacopeia. The $00
ml dissolulion medium consisied of a phosphate buner pH
5.8 and the revolution specd 100 rpm

tlmwd mme [h] percent &ylmﬁ |%i

a-&l‘
0L

Example 4

The beads as in Example 2 were coated using a fuidized
bed coater equipped with a “warster” system. § kg of
uncoated beads were imroduced in an Azromatic Acrocoater
and 2.77 kg of the foliowing coating suspension was applied
a1 arate of 30-35 ¢ per minute, Thereafier the coated beads
were dried during 15 hours a 45 C

Coaiing suspension:

Mipxiany scawe 0.636 1z
Take 0836 kg

; 00026
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~contnoed
Tiuemum danide oDes g
Hyeroryprepyioetbylczlulose G0 kg
Polysrbme 30 NF ooo? g
Sirmionor ¢ epminon ams kg
EzdnplNEX D 124 Xg
passéed waer &7 kg

Dissoluzton “in vitro”
The results weze obtained using the savre equipment A in
Example 3. The dissolution medium was coamposed of 900

m} of waier 2od the temperannt was maintained of 3720.5*
C.

Cuzmed L [B) poreem dussolwed [%)

9
3]
34
1

Towon M

Prarmacolinzgcal results

The new galenic form of Example 4 was the object of 2
phamzcornetuca) study i companson with 2 form 1o
acrordances o the prier @t 2s described in WS, Pat. No.
4,721,619, (Cardizen SR®) therefore 6 bealthy subjea
reccived successively in 2 random order 300 mg of cath of
the 2 producu, The product of Exarnple 4 was admenisniered
a1 2 dose of 300 mg once daily while the product on the
markst was atminisiered twice daily at a dos of 150-mg
(300 mg daily wial dose) duriog 7 days. Al cach of the cight
day. 11 sampies of blood were withdrawn when product of
Erample 4 was adourusieted and 15 blood szmples where
withdrawn afier the Cerdizen SR® admimgsmation. Dili-
azzm plasma Jevels were assayed using a specbc high
pressure hiquid chromatographic method. F1G. 1 shows the
results obwoed: the conunuous hine represent the Dilinzem
pizsma tevels obtained with the product of Example 4 and

the broken bing the Diluazem plasma levels of Candizen
SR®

nG s

Fharmacchy sl panmmoen:

VUwow Eunplc 4 Codn SR @
Arca woder te g bl L2 2 107 We4 3 IZ12
curve [0-24 &)
Mazima) my/ml Nayz: 34 LY =8
Cownrbon
Tum of haxemuem b 10213 31z 20
cowTRItom
Frarmanoe - 137: 87 193=1
Tim amrgae b 93223 £1:12

From these resuits the following conclupon can be drvwr:

F FIG. 1 thows thn the Diltizem plarns kevels
obtsined after 2 cace daily admimistrmion of one of the
produces of the present invennon are comparabie 1o the 03Cs
obuined afier 2 twice dajly admimistration of the poduct of
the previous an

Second, the bicavailability. expreased by the wras uoder

e curve of the 2 products, is equivalert (po statistical
detertable difference).

10

13

o4

L}

hb]

&5

8

Third, the maxima! concentrarion and the Buctuatons
obtained after 3 once daily admimistration of the pmoduct of
the present inventicn is lower than the one obiained with
Cardizen SR® after a twice daily adminisreson.

Fourth, the rime during the concenration is above 75% of
the maximum concentration is 46% longer after he once
daily administration of the product of the present inventon
than with produdt ef the previous ant when given twice daily.

Food cfiect sindy

The product of Example 4 was given w 24 healthy
volunteers and the bioavailahility was mexrured afier zingle
oral dase of 300 mg given with and without food

‘The climical trial was cooducied as an open, tingie dose,
randomized, croas over smdy. Blood samples were obtained
before and uniil 36 bours xfter the adminismalion. The
experiment was repeated in the same subjects with the other
treatrnent st an interval of 7 days. The playma conceatration
of Diliazem was determined in 2} available samples using
an HPLC mesthod. Pharmacokinetics parameters were
derived from the individual plasma concenmation versus
time profiles and sadsically compared fof peatment differ-
ences and assessment of bioequivalence. FIG. 2 curves
shows the mean plasma levels obtained when the product s
waken without f00d and the dotied curve the mean plasma
levels obuined when the preduct is taken wAth food,

FiG. 1

-Phanrucokioents poamaes - producs of Example 4

Units Fuang Food
Atca under the mg. b/m! 1938 = 11% 1925 = 109
oarve faotal
Mezn residencs b nizo0a #9109
tme
X, bt D283 x 0024 O30 L0017
W axauah mhwd 1002 43 W1=53%
Lo BEANOD

No stausica) diffierente was deweciable. The product of
Example 4 given with {ood is bioequivalent 10 the admin-
istranon without food to within less than 20% regarding area
under the curve, Toean residence Wne and masimum Con-
contration. The larger interval obuined for K, was due to the
higher variability of this parameter, the diffierence beiween
the UTthenl means remaning small (6.%).

From all the results it appears cleagly that the product of
the prescnl invention can be admimisioed ooce 2 day and
that the plazma conooniration variations ae lower thao the
one obtaincd with the conventonal product given twice a
day.

Having described the prescot invention. it will now be
apparent o oue skilled in the an that wmany changes and
modifications may be made to the above-drseribed embodi-
ments while remaining withis the spirit and the scope of the
prescra mvention.

What is claimed &8 pew and desired 10 be sccured by
Lezners Paient of the United Swaies is:

L An extended-redease galemical composition of one or
more pharmuaceuticatly-accepeable aalis of Diltinzern which
comprises beady copunning an efienive amoust of one of
more of sxid Diliazem salts a3 the active ingredient, gach
beed containing one or more of the Diltiazzra aelts and =n
cffcclive amount of » writng agent in admizture with the
one or more Diltiazan salts 10 maintain the solubility of the
Diltiazem in cach bead, ensuring that the solubikty of the
Diltiarrm is ugaffected by the pH of the gastrointestipal tract

= 00027
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o other 2dverse conditions which the compasition will meet
therein, 32id beads being coated wilk 2 microporous mem-
brane comprising at leant & water-soluble or water-dispen-
ible poiymer or copolymer, and 2 waisy-, asid- xnd base-
insoluble polymer and a pharmarzatically-soerpuable

wdjuvar:, i
md wb:rrinthcw:n}.ngagauiszlm&unlhcm
cozsisting of sugay, C,-C,, famy acdid esters of
n==mas or xylose, glycerides of sueroac, famy acid

extzrs of polyoxyethylene, ethers of fary alcobols and 9

pelyoxyethyicne, esiers of sorbitan, egers of polyoxy-
clrylene sarbitan, alcobol-polyglydde esiers, giyeo-
ide-polyglycides, iocithing 2a0d & combinaion thereof,

10

1 The compositiorr of elaim 1, whesein the wetting agenl
is 2 mgar

3. The composition of claim 1, whertin the eficctive
amaunt of the weiting agent is abowt 8% by weight of the
omposition.

4. The composition of claim 1, wherein the wening agemt
is sucose starer) the water-soloble or wrier-dispernidle
palymer or copolym=r iz hydroxypropylmethyl-cellulose
andthe water, acid- xnd base- insoluble polymer iy zn arTylic
polymer

00028
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EXCLUSIVITY SUMMARY FOR NDA # SUPPL #

Trade Name: Cardizem. = Generic Name: Diltiazem Hydrochleride Extended Release Tablets

Applicant Name: Biovail HFD # 110

Approval Date If Known: N/A
PARTI IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete PARTS II and III of this Exclusivity Summary only if you answer "yes" to one or
more of the following question about the submission.

a) Is it an original NDA?
YES X/ NO/__/

b} Isitan effectiveness supplement?
YES /__ [/ NO/X/H
If yes, what type? (SE1, SE2, etc.)

c) Did it require the review of clinical data other than to support a safety claim or change in labeling
related to safety? (If it required review only of bicavailability or bioequivalence data, answer "no.")

YES /X/ NGO/ /

If your answer is "no" because you believe the study is a bioavailability study and, therefore, not eligible
for exclusivity, EXPLAIN why it is a bioavailability study, including your reasons for disagreeing with
any arguments made by the applicant that the study was not simply a bioavailability study.

If it is a supplement requiring the review of clinical data but it is not an effectiveness supplement,
describe the change or claim that is supported by the clinical data:

The evening dosing in the treatment of hypertension is supported by a single double- blind, parallel
clinical study in which subjects with moderate diastolic hypertension were randomized to placebo or 120,

240, 360, or 540 mg of diltiazem hydrochloride once daily in the evening or 360 mg once daily in the
moming. Follow-up was at 7 weeks.

Form OGD-011347 Revised 10/13/98
cc: Original NDA ~ Division File  HFD-93 Mary Ann Holovac

d) Did the applicant request exclusivity?




YES/_ X/ NO/_/

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

e} Has pediatnc exclusivity been granted for this Active Moiety?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength, route of administration, and dosing

schedule, previously been approved by FDA for the same use? (Rx to OTC switches should be answered NO-
please indicate as such)

YES/ X_/ NO/__J

If yes, NDA # . Drug Name

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PAGE 8.

3. Is this drug product or indication a DESI upgrade?

YES/__/ NO/_/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PAGE 8 (even if a study was required for the upgrade).

PART 1 FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing the same active
moiety as the drug under consideration? Answer "yes" if the active moiety (including other esterified forms,
salts, complexes, chelates or clathrates) has been previously approved, but this particular form of the active
moiety, e.g., this particular ester or salt (including salts with hydrogen or coordination bonding) or other non-
covalent derivative (such as a complex, chelate, or clathrate) has not been approved. Answer "no" if the

compound requires metabolic conversion (other than deesterification of an esterified form of the drug) to
produce an already approved active moiety.

Page 2




NDA=

NDA#

NDA=

2. Combination product.

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 containing any one of the active moieties in the drug product?
If, for example, the combination contains one never-before-approved active moiety and one previously
approved active moiety, answer "yes." (An active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not previously approved.)

YES/ =~ NO/_/J

It "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA #(s).

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART IIL

PART Il THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new
clinical investigations (other than bioavailability studies) essential to the approval of the application and

conducted or sponsored by the applicant." This section should be completed only if the answer to PART
II, Question 1 or 2 was "yes."

1. Does the application contain reports of clinical investigations? (The Agency interprets "clinical
mnvestigations" to mean investigations conducted on humans other than bioavailability studies.) If the
application contains clinical investigations only by virtue of a right of reference to clinical investigations



in another application, answer "yes," then skip to question 3(a). If the answer to 3(a) is "yes" for any

investigation referred to in anocther application, do not complete remainder of summary for that
investigation.

YES /_/ NO/_/

IF "NO,” GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical mmvestigation 1s "essential to the approval” if the Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not essential to
the approval if 1) no clinical investigation is necessary to support the supplement or application in light of
previously approved applications (i.e., information other than clinical trials, such as bioavailability data,
would be sufficient to provide a basis for approval as an ANDA or 505(b)(2) application because of what
is aiready ‘mown about a previously approved product), or 2} there are published reports of studies (other
than those conducted or sponsored by the applicant) or other publicly available data that independentty

would have been sufficient to support approval of the application, without reference to the clinical
investigation submitted in the application. '

(a) In light of previously approved applications, is a clinical investigation (either conducted by the
apphcant or available from some other source, including the published literature) necessary to support
approval o1 the application or supplement?

YES/ / NO/__/

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness of this drug

product and a statement that the publicly available data would not independently support approval of the
application?

YES / _/ NO/ _/

(1) If the answer to 2(b)-is "yes," do you personally know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES/ /  NO/__/




If yes, explain:

(2) If the zaswer to 2(b) 15 "no," are you aware of published studies not conducted or sponsored by the

applicant or other publicly available data that could independently demonstrate the safety and
effectiveness of this drug product?

YES/ / NO/_/

If yes. =xplain:

(c) If the znswers to (b)(1) and (b}(2) were both "no," identify the clinical investigations submitted in the
applicatioT, that are essential to the approval:

Studies comparing two products with the same ngredient(s) are considered to be bioavailability studies
for the pu—ose of this section.

.

3. In addition to being essential, investigations must be "new" to support exclusivity. The agency
interprets "mew clinical investigation” to mean an investigation that 1) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied on by the agency to demonstrate the

effectiveness of a previously approved drug product, i.e., does not redemonstrate something the agency
considers to have been demonstrated in an already approved application.

a) For each investigation identified as "essential to the approval,” has the investigation been relied on by
the agency to demonstrate the effectiveness of a previously approved drug product? (If the investigation
was relied on only to support the safety of a previously approved drug, answer "no."

Investiganion #1 YES/_/ NO/_/



Investigation #2 YES/ / NO/__/

If you have answered "yes" for one or more investigations, identify each such investigation and the NDA
n which each was relied upon:

b) For each investigation identified as "essential to the approval”, does the investigation duplicate the

results of another investigation that was relied on by the agency to support the effectiveness of a
previously approved drug product?

Investigation #1 YES/ / NO/__ /

Investigation #2 YES/ _/ NO/_ 7/

If you have answered "yes" for one or more investigation, identify the NDA in which a similar
investigation was relied on:

c) It the answers to 3(a) and 3(b) are no, identify cach "new" investigation in the application or

supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any that are not
"new"):

4. To be eligible for exclusivity, a new investigation that is essential to approval must also have been
conducted or sponsored by the applicant. An investigation was "conducted or sponsored by" the applicant
if, before or during the conduct of the investigation, 1) the applicant was the sponsor of the IND named in
the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor in interest) provided

substantial support for the study. Ordinarily, substantial support will mean providing 50 percent or more
of the cost of the study.



BIOVAIL LABORATORIES INC.
Diltiazem Hydrochloride Extended Release Tablets 240. 300 and 360 mg

New Drug Application

SECTION 2 - SUMMARY

Cross Ref. to
Section

HZ>#Clinical Dt Summaryey: .. g

The clinical efficacy data for the hypertension indication is referenced from  48/0001
the approved Diltiazem Hydrochloride Extended-release Capsule NDA 20-
939. One clinical study was included in that application:

Study Number 1003-0001-DILG12: A Double blind, Placebo-Controlled,
Parallel Group Fixed-dose study of the efficacy and adverse event profile of

Diltiazem Extended-Release (ER) in the Treatment of Essential
Hypertension.

This study conducted in 258 patients demonstrated the efficacy of Diitiazem

Hydrochloride Extended-release capsules in the treatment of essential
hypertension.

Based on the bioequivalence of the Diltiazem Hydrochloride Extended-
release Capsule and Diltiazem Hydrochloride Extended Release Tablet
formulations, the chinical efficacy data for the Extended-release Capsule
formulation is. apphcable to the Diltiazem Hydrochloride Extended Release
Tablet and additional clinical studies are not required (agreed in the August
26, 1999 meeting with the Division of Cardio-Renal Drug Products). Data
demonstrating bioequivalence is enclosed in Section 6.

On March 7, 2001 the applicant was granted a full waiver from including
pediatric studies in this NDA (under 21 CFR 314.55). A copy of the
correspondence from the Division of Cardio-Renal Drug Products is
attached in Section 8 of this application. Please note that the letter makes
reference to Diltiazem Hydrochloride Extended Release Capsules as the
request was submitted under IND 57, 711, but the dosage form referenced
in our letter dated December 12, 2000 (copy attached) was the proposed
Diltiazem Hydrochloride Extended Release Tablet. Diltiazem
Hydrochloride Extended-release Capsules were approved in January, 2000
without the need for pediatric studies and no supplements to this NDA, that
would require pediatric studies, are contemplated at this time,

- 00131



PEDIATRIC PAGE
(Complete for all APPROVED original applications and efficacy supplements)

__DA/BLA#:21-392 Supplement Type (e.g. SES): N00O Supplement Number: NA

Stamp Date:_June 11, 2001 Action Date:__June 11, 2002
HFD_110 Trade and generic names/dosage form: Cardizem =~ Diltiazem Hydrocloride Extended Release
Tablets, 240, 300, 360 mg for once daily administration

Applicant: Biovail Therapeutic Class: Calcium Channel Bloeker

Indication(s) previcusly approved: Hypertension

Each approved indication must have pediatric studies: Completed, Deferred, and/or Waived.
Number of indications for this application(s):_1_

Indication #1: Hvpertension

Is there a full waiver for this indication (check one)?
& Yes: Please proceed to Section A.
() No: Please check all that apply: Partial Waiver Deferred Completed

NOTE: More than one may apply
Please proceed to Section B, Section C, and/or Section D and complete as necessary,

Section A: Fully Waived Studies

Reason(s) for full waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Other:_This product is not suitable for dosing in the pediatric population.
Application sranted under 21 CFR 314.55

ROOOO

If studies are fully waived, then pediatric information is complete for this indication. If there is another indication, please see
Anachment A. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section B: Partially Waived Studies

Age/weight range being partially waived:

Min kg mo. yr. ‘ Tanner Stage
Max kg ma. yr. Tanner Stage

Reason(s) for partial waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Aduit studies ready for approval

pocog



NDA HH-#i#
Page 2

J Formulation needed
O Other:

If studies are deferred, proceed to Section C. [f studies are completed, proceed to Section D. Otherwise, this Pediatric Page is
complere and should be entered into DFS.

section C: Deferred Studies

Age/weight range being deferred:

Min kg mo, yr. Tanner Stage
Max kg mo, yr. Tanner Stage

Reason(s) for deferral:

Produets in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Ul
a
{3 Too few children with disease to study
(1 There are safety concerns

(U Adult studies ready for approval

O Formulation needed
Other: /

Date studies are due (mnv/dd/yy):

studies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section D: Completed Studies

Age/weight range of completed studies:

Min ke mo. yr. Tanner Stage
Max kg me. yr. Tanner Stage
Comments:

if there are additional indications, please proceed to Attachment A. Otherwise, this Pediatric Page is complete and should be entered
into DFS.

This page was completed by:

ISee appended electronic signature page}

Regulatory Project Manager

ce: NDA

HFD-960/ Terrie Crescenzi
(revised 1-18-02)

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, PEDIATRIC TEAM, HFD-960
301-594-7337




NDA ##-##4
Page 3

Attachment A
(This attachment is to be completed for those applications with multiple indications only.)

Indication #2:

Is there a full waiver for this indication (check one)?

(J Yes: Please proceed to Section A.

U No: Please check all that apply: Partial Waiver Deferred Completed
NOTE: More than one may apply

Please proceed to Section B, Section C, and/or Section D and complete as necessary.

Section A: Fully Waived Studies

Reason(s) for full waiver:

Products in this class for this indication have been studied/1zbeled for pediatric population
Disease/condition does not exist in children ’

Too few children with disease to study
There are safety concerns
Other:

Ooocod

if studies are fully waived, then pediatric information is complete for this indication. If there is another indication, please see
Anachmen: A. Otherwise. this Pediatric Page is complete and should be entered into DFS. '

section B: Partially Waived Studies

Age/weight range being partially waived:

Min kg mo. yr. Tanner Stage
Max kg mao. yr. Tanner Stage

Reason(s) for partial waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Adult studies ready for approval

Formulation needed

Other:

ooocopooo

If studies are deferred, proceed to Section C. If studies are completed, proceed to Section D. Otherwise, this Pediatric Page is
complete and should be entered into DFS.




NDA Ht-#iti
Page 4

Section C: Deferred Studies

Age/weight range being deferred:

Min kg mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage

Reason(s) for deferral:

Products in this class for this indication have been studied/1abeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study
There are safety concerns

Adult studies ready for approval
Formulation needed

Other;

oooeooon

Date studies are due (mnvdd/yy):

{f studies are completed, proceed 10 Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS.

ction D: Completed Studies

Age/weight range of completed studies:

Min kg mo. yr. Tanner Stage
Max kg mo, yr. Tanner Stage
Comments:

f there are additional indications, please copy the fields above and complete pediatric information as directed. If there are no
other indications, this Pediatric Page is complete and should be entered into DFS.

This page was completed by:

{See appended electronic signature page}

Regulatory Project Manager

ce: NDA

HFD-960/ Terrie Crescenzi
(revised 1-18-02)

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, PEDIATRIC TEAM, HFD-960
1-594-7337



BIOVAIIL

TECHNOLOGIES LTD

DEBARMENT CERTIFICATION

Cardizem —
Diltiazem Hydrochloride Extended Release Tablets, 120, 180, 240, 300, 360 and 420 mg

In accordance with the requirements of Section 306 (k) (1) of the Federal Food Drug and
Cosmetic Act, 1, the undersigned, certify that, Biovail Laboratories Incorporated did not
and will not use in any capacity the services of any person debarred under Section 306 (k)
of the Federal Food, Drug and Cosmetic Act connection with this application.

Furthermore, 1 certify that neither the applicant nor its employees nor any affiliated
company or 1ts employees has been convicted within the last five years for acts described
in subsections (a) and (b) of Section 306.

7/ . ol 2:«1

_ -3
Equ Date U
President

,Biﬁyai‘l Laboratories Incorporated

, 2002

BIOVAIL TECHNOLOGIES LTD.

3701 Concordgtg}k ar: (‘gaantilly, Virginia 20151
Tel (703} -ﬁ)? Xx: (703) 995-2490



BIOVAIL

LABORATORIES INCORPORAITED

DEBARMENT CERTIFICATION

Diltiazem Hydrochloride Extended Release Tablets, 240, 300 and 360 mg

In accordance with the requirements of Section 306 (k) of the Federal Food Drug and
Cosmetic Act, I, the undersigned, certify that to the best of my knowledge, Biovail
Laboratories Incorporated did not use any person debarred under subsection (a) or (b) of
306 (k) in any capacity in connection with this application, nor will Biovail Laboratories
Incorporated use any such person in connection with this application.

Furthermore, I certify that to the best of my knowledge, neither the applicant nor its
employees nor any affiliated company or its employees has been convicted within the last
five years for acts described in subsections (a)} and (b) of Section 306.

(__.______,__-———*‘—_" ] _‘__—-—"‘—"_)

e T T "
__.,—/2 . A e .-5""’ A00]

Eugene Melnyk/—

Date
P
<Bhiovdil Laboratories Incorporated

BIOVAIL LABORATORIES INCORPORATED

Chelston Park, Building 2, (ij;mr k. St. Michael, BH1, Barbados, W1
Tel: (246) ax: (246) 437-7085



EBIO\AIL

LABORATORIES INCORPORATED

REPROCESSING STATEMENT

Diltiazem Hydrochloride Extended Release Tablets

Biovail Corporation confirms in this letter that there will not be any reprocessing of any
batch of Diltiazem Hydrochloride Extended Release Tablets.

In the future, if reprocessing is needed. the reprocessing procedures will be submitted to
FDA for approval before use.

~BioVail Laboratories Incorporated

BIOVAIL LABORATORIES INCORPORATED

Chelston Park, Building Zgﬁﬁorﬁock_ St. Michael, BH1, Barbados, WI.
—_ Tel: (24 710 Fax: (246) 437-7085



BIO\VAIL

LABORATORIES \INCCRPORAJED

ENVIRONMENTAL COMPLIANCE CERTIFICATION

Diltiazem Hydrochloride Extended Release Tablets

Biovail Laboratories Incorporated certifies that the manufacturing of Diltiazem
Hydrochloride Extended Release Tablets will be in compliance with all federal, state and
local environmental laws.
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NDA 21-392
Sponsor:

Classification:

Date of Application:

Date of Receipt:

User Fee Goal Date:
Class 2 Resubmission:

Class 2 Goal Date:

Background:

RHPM Overview
February 4, 2003

Cardizem LA (diltiazem hydrochloride extended release) Tablets
Biovail Technologies
3S

June 8, 2001
June 11, 2001
June 11, 2002
Qctober 24, 2002
Apnl 24, 2003

Diltiazem hydrochleride, a calcium ion cellular influx inhibitor intended for use as an antihypertensive, 15
curreni’ marketed as once-a-day extended release capsules for davtime administration. C

J The basis of approval is a double

blind cimnical study demonstrating the efficacy of 120 mg to 420 mg diltiazem capsules administered at
nighttice compared to placebo and 360 mg daytime administration. The related IND is 51,711.

Review

Medical Review
Reviewsr:
Labeling:
Conclusion:

Statistical Review:
Reviewer:
Labeling:
Conclusion:

Chemistry Review
Reviewer:
Labeling:

Conclusion:

Norman Stockbridge, Ph.D.

See Dr. Stockbridge’s revised labeling dated January 3, 2003

There are no clinical barriers to approval of Cardizem LA as an antihypertensive
for use once daily in the morning or evening. The various chemistry and

biopharmaceutics have been resolved and as a result, an “approval” letter should
be issued.

John Lawrence, Ph.D. (HFD-710)

None

All studied doses of the drug appear to be safe after 7 weeks of treatment for
reduction of hypertension. The level of evidence required to establish efficacy

in a single study was reached only for the highest dose studied (540 mg PM).
(See Dr. Lawrence’s 2/13/02 review)

Ramshara Mittal, Ph.D.

The labels and package insert are satisfactory. (See page 23 of the June 6, 2002
review).

The deficiencies noted regarding reference standards, drug substance from two
manufacturers, and stability protocols (See Dr. Mittals April 17, May 22, and
June 6, 2002 reviews) have been resolved. The sponsor withdrew references to

T . As a result, Dr. Mittal states that the
application may be approved from the CMC perspective.




Pharmacology Review:
Reviewer:
Labeling:

Conclusion:

Charles Resnick, Ph.D.

Statements regarding animal and in vitro studies are the same as in the approved
labeling for Biovail's Diltiazem HCL Extended Release Capsule (NDA 20-939).
Approval

Biopharmaceutics Review:

Reviewer:
Labeling:
Conclusion:

Safety Update:
Patent Information:

Pediatric Information:
EER:

DSI:

Lydia Velazquez, Pharm.D.

See Dr. Velazquez’s 12/30/02 review for labeling recommendations.

The sponsor demonstrated bioequivalence of the 420 mg strength extended-
release tablet, A biowaiver is granted for the 120, 180, 240 and 360 mg
diltiazem hydrochloride. The dissolution timepoints used by the spensor for
dissolution-stability testing are acceptable on an interim basis in addition to the
pending submission of further stability and lot-release data on the primary
stability lots as well as the first three post-marketing production lots as part of
the initial Annual Report. Final dissolution specifications will be set a later time
based on the review to the additional one-year stability and lot release data (see
Dr. Velazquez’s 12/30/02 review). Approval should be granted based on the
proposed draft labeling attached to the approval letter.

No safety concems identified.

Included in package

Wé’iver granted.

The overall EER recommendation, dated July 19, 2001, was acceptable.

No DSI audits conducted.

Debarrment Certification: Included in package

ODS Tradename Review:; The Office of Drug Safety, Division of Medication Errers and Technical

Support has no objection to the use of the tradename Cardizem LA (see
8Nov03 review).
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MEMO

To:

From:

Through:

CC:

Date:
Re:

Douglas Throckmorton, M.D.

Director, Division of Cardio-Renal Drug Products
HFD-110

Jenniter Fan, Pharm.D.

Safety Evaluator. Division of Medication Errors and Technical Support
HFD-120

Denise P. Toyer. Pl]énn.D.
Team Leader, Division of Medication Errors and Technical Support

Carol Holquist, R.Ph.

Deputy Director. Division of Medication Errors and Technical Suppoit
HFD-420

Jerry Phillips, R Ph.
Associate Director, Office of Drug Safety
HFD-100

Denise Hinton

Project Manager. Division of Cardio-Renal Drug Products
HFD-110

November 5, 2002

NDA 21-392/Cardizem " = (Primary) and Cardizem LA (Alternate)
(Diltiazem Hydrochloride Extended-Release Tablets) 120 mg,

180 mg, 240 mg, 300 mg, 360 mg, and 420 mg (ODS Consult 02-0081-3)

This is in response to the October 17, 2002 request from the Division of Cardio-Renal Drug Products
(DCRDP) to review the proposed proprietary name Cardizem — and an alternate proposed proprietary name,
Cardizem LA. The sponsor previously submitted the proprietary names Cardizem —, Cardizem —  and
Cardizem -— However, DMETS found Cardizem — and Cardizem - unacceptable because the
proposed modifiers sounded and looked similar to currently marketed products (see ODS consults 02-0081-1
and 02-0081-2). DMETS did not identify any safety concems related to Cardizem ——  however, the
Division found the proposed name unacceptable because

would potentially be misleading to practitioners [

J

Office of Drug Safety

— could be interpreted as  — ®ill’ which,



The sponsor now submits Cardizem — as its new proprietary name. According to the Division, the sponsor
stated that the abbreviation —  stands for’ W= However, the Division believes that — " could
represent - dosing, which will not be a part of the recommended dosing schedule. Given that the
Division does not approve of the nanme Cardizemm —DMETS will not evaluate the name Cardizem —

Asan altzmative to Cardizem — the sponsor submitted Cardizemn LA. The only proprictary names currently
on the mmarket that utthzes LA™ as a modifier arc Detrol LA, Inderal LA, and Ritalin LA, The modifier *LA°
does not look or sound similar to the existing Cardizem modifiers (1.e., XR, XT, CD, and SR). Therefore,
DMETS believes thai there will be a low risk of confusion between these names and Cardizem LA. DMETS
has some concem that the diltiazem product line contains several products that use modifiers (Dilacor XR,
Cartia XT. Cardizem CD, and Cardizem SR) to distinguish the products. The addition of the Cardizem LA
product may increase the potential for confusion among the extended-release products; however, the new
tormulation needs to be distinguished from the other Cardizem formulations because they are not

bioequivalent and cannot be used interchangeably. For this reason, DMETS has no objection to the use of the
tradenan.2 Cardizen: L4

DMETS considers this a final review. If the approval of the ND A 1s delayed beyond 90 days from the date of
this review . the name must be re-evaluated. A re-review of the name before NDA approval will rule out any
objections hased upon approvals of other proprietaryrestablished names from this date forward.

If vou hav e any questions or need clarification, please contact the Medication Errors Project Manager,
Samrmue Beam, at 301-827-3242.




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Alinz Mah-ud
11/8/02 1z2:16:46 PM
PHARMATZIST

Carol Zolcuistc
11/8/C2 02:30:36 PM
PHARMATZIST
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_{: DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
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Food and Drug Administration
Rockville, MD 20857
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NDA 21-392

Biovail Laboratories Incorporated
Attention: Mr. John B. Dubeck

c/o Keller and Heckman

1001 G Street, NN'W ., Suite 500 West
Washington, DC 20001

Dear Mr. Dubeck:

Please refer to your June 8, 2001 New Drug Application (NDA) submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for diltiazem hydrochloride 120 mg, 180 mg, 240
mg. 300 mg, and 360 mg extended release tablets.

Your proposed dissolution sp'eciﬁcations of 2, 8, 14, and 24 hours at NMT — NLT

—.and NLT ™ respectively, are not acceptable, and we recommend on an interim basis the
following specifications:

Time (hours) Interim Dissolution Specifications
2 NMT. %
8
14 | o
24 NLT \

The final dissolution specification will be set at a later time following collection of dissolution
data at 2, 6, 8, 12, 14, 16, and 24 hours and will be based on the review of the additional one-
year stability and lot release data provided. -

If you have any questions, please call:

Ms. Denise M. Hinton
Regulatory Health Project Manager
(301) 594-5312




Sincerely,
!See appended electronic signature page)
f Pr =1 re page)

Douglas C.Throckmorton, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Doug T rockmorton
7/11/C2 02:54:40 PM



Hinton, Denise

From: Dorantes, Angelica

..ent: Friday, June 07, 2002 4:58 PM

fo: Throckmorton, Douglas C; Hinton, Denise
Cc: Robbie, Gabriel J; Dorantes, Angelica
Subject:

NDA 21-392 for Diltiazem Extended Release Tablels

Hello Boug & Denise:

} am enclasing my comments for this NDA.

Dihazz— Actiontetterh.

doc

Regarcs, Angelica




Your proposed dissolution method [USP Apparatus 2 {paddle), 100 pm, and 900 ml of
phosphate buffer pH 5.8 at 37°C] is acceptable.  However, the proposed dissolution
sampling time points of 8, 14, and 24 hours, are not appropriate. We consider that
sampiing at 2, 6, 12, and 16 hours will provide more adequate information on the
dissolution/release characteristics of your product.

Taking into account that your dissolution-stability data were generated using 2, 8, 14, and
24 hours, we will accept on an interim basis your dissolution time points, provided that
further stability and lot-release data (i.e., data collected during the first year from date of

approval}, includes both sets of dissolution time points (i.e., 2, 6, 8, 12, 14, 16, and 24 hours).

We consider that your proposed dissolution specifications are not acceptable, and we

recommend on an interim basis the following specifications:

~ Interim
Time (hours) Dissolution Specifications
2 NMT —
5 —
5 —
12 —
14 —
16 NLT
24 NLT —

Please note that final dissolution specification will be set at a later time and they will be

based on the review of the additional =  stability and lot release data that you will
provide.

For extended release products, a bio-waiver based on dissolution profile comparison for
strengths higher that the one tested in the bioequivalence study cannot be granted.
Therefore, the proposed 420 mg extended release tablet is not acceptable. To get the

approval of this higher 420 mg strength, you should provide acceptable bioequivalence
data.




4. Your comment indicating that you did not perform comparative dissolution studies in 0.1N
HCI, because Diltiazem degrades substantiaily in this medium is not acceptable. Please
note that your NDA for CARDIZEM® CD capsules included dissolution data in this medium.
Therefore, before a bio-waiver for the 240 and 300 mg extended release tablets could be
granted, you should provide additional dissolution profile comparison data in 0.1N HC}

under the same dissolution conditions (i.e., USP Apparatus 2 and 100 rpm).

5. In order to obtain a waiver for the requirement of the submission of in vivo bicequivalence
data for the lower strengths 120 and 180 mg extended release tablets, you should
provide dissotution profile comparisons in the application dissolution medium {phosphate
buffer pH 5.8) and in the following three dissolution media; 0.1N HCI, buffer pH 4.2, and
buiier pH 6.8. The dissolution profiles shouid be generated using 12 units/lot of the test

and reference products and same dissolution conditions.

6. Before a bio-waiver for the proposed manufacturing site changes for the 300 and 360 mg
extended release tablets can be granted, you—should provide additional comparative
dissolution profile data in 0.1N HCI. To obtain a manufacturing-site change bio-waiver
for the 120, 180, and 240 mg extended release fablets, you should provide comparative
dissolution profile data from these sites in the following dissolution media: 0.1N HCI,

buffer pH 4.2, buffer pH 6.8, and application dissolution medium {phosphate buffer pH
5.8).

7. Additionally, we noted that you decided to change the scored extended release tablets
that were used to generate all the bioequivalence and dissolution data,. for unscored
tablets. In lieu of this change, you should provide additional comparati\}e dissolution
profile data in the application dissolution medium (phosphate buffer pH 5.8), showing that

this change is not affecting your product {i.e., 120, 180, 240, 300, and 360 mg extended
release tablets).
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Hinton, Denise

“rom: Robbie, Gabriel J
_.mnt Tuesday, May 28, 2002 1:40 PM

ro: CDER-CPBBRIEFING

Cc: Stockbridge, Norman L; Hinton, Denise

Subject: Optionat Inter-Division Briefing for NDA 21-392 (Diltizazem)
Category: Optional Inter-Division CPB Briefing

Date & Time: Wednesday, May 29, 2002, 4:00 p.m.

Location: WOC II, Conference Room ‘A’

NDA: 21-392

Drug name: Diltiazem Extended Release Tablets ——  240mg, 300mg and 360mg
Drug Category: 3-S

Sponsor: Bioavail Laboratories

Primary Reviewer: Gabriel Robbie, Ph.D.

Team Leader: Patrick J. Marroum, Ph.D

Clinical Division: Cardio-Renal Drug Products (HFD-110)

Diltiazem hydrochloride, a calcium ion cellular influx inhibitor intended for use as an antihypertensive, is
currently marketed as once-a-day extended release capsules for daytime administration.&

J The basis of approval of this NDA is a
double-blind clinical study demonstrating the efficacy of 120 mg to 540 mg diltiazem capsules administered at
nighttime compared to placebo and 360 mg daytime administration.

ae results of the clinical pharmacology/biopharmaceutics review are as follows. Bioequivalence of the highest
proposed strength of 360 mg tablet to capsule was demonstrated for both daytime and nighttime administration
under single-dose fasted/fed conditions and under multiple dose fasting conditions. Comparison of daytime and
night time administration of diltiazem tablet in a single dose and multiple dose study in the fasted state indicated
lower exposures of diltiazem Cmax (10-15%) and AUC (15-22%) following daytime administration. The
rationale for greater bioavailability of the bead tablets during night time administration is not clear.

The Sponsor is requesting a waiver for in-vivo bioequivalence studies for the lower strengths - 240mg and
300mg of Diltiazem Hydrochloride extended release tablets. The 240mg, 300mg and 360mg strengths are
similar with respect to composition and proportion. Comparative dissolution data was submitted at pH 4.2
acetate buffer, pH 5.8 phosphate buffer, pH 6.8 phosphate buffer and water comparing 240mg, 300mg vs.
360mg tablet. Furthermore, dissolution profiles of half tablet and full tablet for the 240mg and 360mg strengths
were generated because the tablets are scored. However, the dissolution in 0.1 N HC1 was not performed. The
biowaiver can be granted provided that the sponsor provide acceptable dissolution profiles in 0.1 N HCL

The proposed dissolution method: USP Apparatus 2 (Paddle) at 100 rpm in 900 ml of pH 5.8 phosphate buffer

at 37°C is acceptable. The sponsor proposed dissolution specification was not acceptable. The Office of Clinical

Pharmacology and Biopharmaceutics has proposed alternate dissolution specifications of: 2 h - NMT — 6 h -
— ,12h- — and 16 h-NLT —

There are no significant issues.

* ttached to this email is the draft review.

Thanks,




G abrielﬁo'abie

- =
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Appears This Way
On Original




NDA 21-392
Sponsor:

Classification:

Date of Application:

Date of Receipt:

User Fee Goal Date:

Background:

RHPM Overview
June 7, 2002

Cardizem — (diltiazem hydrochloride extended release) Tablets
Biovail Technologies

s

June 8, 2001

June 11, 2001
June 11, 2002

Diltiazem hyvdrochloride, a calcium ion cellular influx inhibitor intended for use as an antihypertensive, is
currenily marketed as once-a-day extended release capsules for davtime administration. T

1 The basis of approval is a double

blind clinical study demonstrating the efficacy of 120 mg to 420 mg diltiazem capsules administered at
nighttime compared to placebo and 360 mg daytime administration. The related IND is 51,711,

Review

Medical Review
Reviewer:
Labeling:
Conclusion:

Statistical Review:
Reviewer:
Labeling:
Conclusion:

Chemistry Review
Reviewer:
Labeling:

Conclusion:

Norman Stockbridge, Ph.D.

See Dr. Stockbridge’s for labeling revisions

There are no clinical barriers to approval of Cardizem ~ as an antihypertensive
for use once daily in the morning or evening., The various unresolved chemistry

and biopharmaceutics issues should result in an “approvable action (See June 7,
2002 review). ’

John Lawrence, Ph.D. (HFD-710)

None

All studied doses of the drug appear to be safe after 7 weeks of treatment for
reduction of hypertension. The level of evidence required to establish efficacy
in a single study was reached only for the highest dose studied (540 mg PM).
{See Dr. Lawrence’s 2/13/02 review)

Ramshara Mittal, Ph.D.

The labels and package insert are satisfactory. (See page 23 of the June 6, 2002
review).

Deficiencies were noted regarding reference standards, drug substance from two
manufacturers, and stability protocols. (See Dr. Mittals April 17, May 22, and

June 6, 2002 reviews). The application is approvable pending resolution of the
deficiencies listed.




Pharmacelogy Review:
Reviewer:
Labeling:

Conclusion:

Charles Resnick, Ph.D.
Statements regarding animal and i1 vitro studies are the same as in the approved

labeling for Biovail's Diltiazem HCL Extended Release Capsule (NDA 20-939).
Approvable.

Biopharmaceutics Review:

Reviewer:
Labeling:
Conclusion:

Safety Update:

Patent Information:
Pediatric Information:
EER:

DSI:

Gabriel Robbie, Ph.D.

See Dr. Robbie’s 5/31/02 review for labeling recommendations.

The rationale for greater bioavailablity of the bead tablets during nighttime
administration 1s not clear. The sponsor requested a waiver for in-vivo
bioequivalence studies for the lower strengths (240 mg and 300 mg of Diltiazem
hydrochloride Extended Release Tablets. The biowaiver can be granted
provided that the sponsor provide acceptable dissolution profiles in 0.1 N HCl
for the 420 mg tablet, The sponsor needs to provide stability data, final
specifications, and Biopharm recommended tmepoints. (See Dr. Robbie’s May

31, 2002 review).

No safety concerns identified.

Included in package

Waiver granted.

The overall EER recommendation, dated July 19, 2001, was acceptable.

No DSI audits conducted.

Debarrment Certification: Included in package

ODS Tradename Review:Division of Medication Errors and Technical Support (DMETS) does not

recommend the use of the modifier ~ in conjunction with the proprietary
name, “Cardizem. DMETS recommends implementation of the labeling
revisions outlined in section III of the May 1, 2002 Proprietary Name Review.
(See review located in Advertising section). Biovail has proposed two alternate

product tradenames of Cardizem ~— and Cardizem -— for FDA review and
consideration.
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A Vaay,

3p1(62-
NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

AT %5 T~ Apphication laformation ~ = e .|
NDA 21-392 Efficacy Supplement Type SE- Supplement Number

Drug. Cardizem LA {diltiazem hydrochloride)

Applicant: Biovail
£xtended- Release Tablets

RPM: Denise M. Hinton

i
'
|
'
i

HFD-110 Phone # (301) 594-5333
Applizzion Type: ( X3 303(b)(1) (1} 505{b}{2} Reference Listed Drug (NDA #, Drug name): 51,711
%+ Application Classifications: ] - ﬁggr{.& .

s Review priority

, | (x)Standard () Priority
¢ Chemclass (NDAsonly)

* 70{ller'i‘vg., orphan, OTC) T e
Uzzr Fee Goal Dates/Class 2 resubmission

»*  soezoal prograsis (indicate all that apply)

April 24, 2003

( x) None
Subpart H
()21 CFR 314.510 (accelerated
approval}
() 21 CFR 314.520
(restricted distribution)
() Fast Track

v Usear Fee Informanon

.
[

*  UserFee - L N { x) Paid

s User Fee waiver 7 _ N () Small business o

() Public health

( ) Barrier-to-Innovation
{) Other

() Orphan designation
() No-fee 505{b}(2)

{ ) Other

s  UJser Fee exception

¢ Application Integrity Policy (AIP) 2
*  Applicant is on the AIP () Yes (x)No
*  This application is on the AIP {)Yes (x)No
e Excepuon for review (Center Director’s memo)

*  OC clearance for approval

Debarment certification: verified that qualifying language (e.g., willingly, knowingly) was | (x) Verified
not used in cernfication and certifications from foreign applicants are co-signed by U.S.

agent.
% Patent
e Information: Verify that patent information was submitted {x ) Verified
« Patent centification [505(b)(2) applications]: Verify type of certifications 21 CFR 314.50GX D()(A)
submitted O OU our ()w
21 CFR 314.50(i)(1)
Q Gy ()
*  For paragraph I'V certification, verify that the applicant notified the patent () Verified
holder{s) of their certification that the patent(s) is invalid, unenforceable, or will
not be infringed (certification of notification and documentation of receipt of
~ notice),

Versioo. 3 272002




NDA 21-392
Page 2

.
-

Exclusivity {(approvals only)

B T

+  Exclusivity summary

* Is there an existing orphan drug exclusivity protection for the active moiety for
the proposed indication(s)? Refer to 21 CFR 316.3(b)(13} for the definition of
santeiess for an orphan drug (i.e., active moiety). This definition is NOT the
same as that used for NDA chemical classification!

() Yes, Application #
{ x) No

-
Y
s

Administrative Rev1ews {Project Manager, ADRA) (indicate date of each rev rew)

R

Gcneral Tnformation

Actions

. PrOposed action

Wty

(x)-AP OTA () AE g)NA o

AE-Tune 11, 2002

(x ) Materials requgé:ié_a in AP letter

{ ) Reviewed for Subpart H

() Yes { \) \ot apphcable

( x) None
() Press Release
* Indicate what types (if any) of information dissemination are anticipated { } Talk Paper
{) Dear Health Care Professional
] Letter 7
< Labeling (package insert, patient packdge insert (if applicable), MedGuide (if applicable) 2 La J SO 'T’_!j’
¢ Division’s proposed labeling (only if generated after latest applicant submission | 3Feb03-Dr. Stockbridge
of labeling) Attached to AP letter
*  Most recent applicant-proposed labeling 70ct02
s  Onginal applicant-proposed labeling 21Aug02
*  Labeling reviews (including DDMAC, Office of Drug Safety trade name review, | 8Nov(02 27Feb02
nomenclature reviews) and minutes of labeling meetings (indicate dates of 24Dec02 12Jun02
reviews and meetings) AJun02
s Other relevant labeling (e.g., most recent 3 in class, class labeling) Enclosed
%+ Labels (immediate container & carton labels) _‘ ﬂ%
*  Division proposed (only if generated after latest applicant submission) N/A
e  Applicant proposed 21Aug02
R. Mittal

¢ Reviews

N. Stockbridge

Post-marketing commitments

‘_ Velazquez

* Agency request for post-marketing commitments

*  Documentation of discussions and/or agreements relating to post-marketing

commitments NA
% Outgoing correspondence (i.¢., letters, E-mails, faxes) Enclosed
% Memoranda and Telecons Enclosed
< Minutes of Meetings
* EOP2 meeting (indicate date) NA
e Pre-NDA meeting (indicate date) 26Aug09 o
*  Pre-Approval Safety Conference (indicate date; approvals onl}) NA - o

e Other

Version: 3/27 2002



NDA 21-392
Page 3

v Ad\lsor\ Commmee \leetmo

* Date of Meeting

e 43-hour alent

<+ Federal Register Nouces, DESI documents, NAS, NRC (if any are applicable)

Thn

Summary Rewews (e ¢., Office Director, Division Director, Medical Team Leader)
t:oedicare lote for cact J(’\‘."(‘h‘)

Dr. Throckmorton 11June0l

. wrezpos% - Clinieal Information - -
%+ Clinical review(s) (indicate dare for each review) 7Tan02
<+ Microbiology (efficacy) review(s) (indicate date for each review) NA

Y Safery Update review(s) (indicate date or location if incorporated in another review)

27Dec01, 7Jun02

Pzdiatric Page(separate page for each indication addressing status of all age groups)

NA

< Sizustical review(s) (indicate date for each review)

13Feb02

o

Biopharmaceutical review(s) (indicate date for each review)

31May02, 30Dec02

+
o
*

Controlled Subsiance Staff review(s) and recommendation for scheduling (indicate date
for each review)

NA

<+ Clinical Inspection Review Summary {DSI)

s  Clinical studijes

None

\-nufa‘luu%:{*

% Pharm/tox revxew(s), mcIudmg referenced IND reviews (indicate date for each revzew)

¢ Bioequivalence studies No inspection per Dr. Lipicky
kS s : IME Tuformation: 2
s CMC review(s) (indicare date for each review) 6Jan03, 6Jun02
< Environmental Assessment .7
+  (ategorical Exclusion (indicate review date} 6Jan03
e Review & FONSI (indicate date of review) 6Jan03
+ Review & Environmental Impact Statement (indicate date of each review) 6Jan03
¢ Micro (validation of sterilization & product sterility) review(s) (indicate date for each NA
review)
< Facilities inspection (provide EER report) Date completed: 22May(2
{ x) Acceptable
{) Withhold recommendation
< Methods validation () Completed
( ) Requested

9Au gO 1

{ x) Not yet requested

%+ Nonclinical inspection review summary NA
% Statistical review(s) of carcinogenicity studies (indicate date for each review) 13Feb02
% CAC/ECAC report NA

Version: 32772002




423-989-8055 Division of Cardio-Renal Drug Products
Foob AND DRUG ADMINISTRATION

- ;[I\IC(I‘L

. Woodmont I
5 US Mail address: 1451 Rockville Pike
C FDA/CDER/MHFD-110 Rockvilte, MD 20852
ES 5600 Fishers Lane
*ﬁ Rockville, MD 20857

“vira

This document is intended only for the use of the party to whom it is addressed and may
contain information that is privileged, ¢onfidential, and protected from disclosure under
applicable law. If you are not the addressee, or a person authorized to deliver the document to
the addressee, you are hereby notified that any review, disclosure, dissemination, copying, or
other action based on the content of this communication is not authorized. if you have received

this <acument in error, please immediately notify us by telephone and return it to: CDER,
DCRDP (HFD-110); 5600 Fishers Lane; Rockville, MD 20857

Transmitted to FAX Number: 703-995-2444
Attention: Mr. Wayne Kreppner
'+ Company Name: Biovail
| Phone: 703-995-2280
Subject: Meeting Minutes
Date: March 21, 2002
Number of pages including this cover sheet: 4

From: Sandy Birdsong

Phone: 301-594-5334

FAX: 301-594-5494

Dear Mr. Kreppner:

The minutes of our February 27, 2002 meeting accompany this fax. You are responsible

for notifying us of any differences perceived in meeting outcomes. Please let me know
you received this fax. Thank you.

Sandy




Minutes of a Meeting

Application: NDA 21-392

Cardizem = (diltiazem hydrochloride)
Extended Release Tablets

Sponsor: Biovail Technologies, Ltd.
Date: February 27, 2002
Subject: Labeling Discussion
Meeting Chair: Raymond Lipicky, M.D.
Meeting Recorder: Sandra Birdsong

FDA Participants

Raymond Lipicky, M.D.
Douglas C. Throckmonpp, M.D.

Norman Stockbridge, M.D., Ph.D.
Sandra Birdsong

Biovail Participants

Dr. Paul Desjardins
Dr. Kenneth Albert
Dr. Theo Gana

Dr. Okpo Eradiri
Mr. Paul Maes

Mr. Wayne Kreppner

T

Background

Director, Division of Cardio-Renal Drug Products,
HFD-110

-Deputy Director, Division of Cardio-Renal Drug

Products, HFD-110
Medical Team Leader, HFD-110
Regulatory Project Manger, HFD-110

Vice-President, Product Development Operations
Vice-President, Clinical Development
Director, Clinical Research
Senior Director, Pharmacokinetics and Toxicology
Vice-President, Pharmaceutics
Director, Regulatory Affairs and Technology
Transfer

-1 Consultant

In a meeting with the sponsor on April 21, 2000, the design of the clinical studies and
evening dosing were discussed and — clinical studies were proposed: one study in

hypertensive patients [

J




NDA 21-392 was submitted on June 8, 2001. The study in hypertensive patients has

been completed. The sponsor requested this meeting to discuss inclusion of the study
results in the labeling,

Meeting

Dr. Lipicky said that it seemed appropriate for the sponsor to have this meeting before we
take an action. With regard to the reviews, Dr. Stockbridge said the Clinical and
Statistical reviews are completed and no problems have been identified. The
Biopharmaceutics review is outstanding. The Division’s current view is that the labeling
should state only that this product can be administered in the moming or evening.

The sponsor argued that they had reached an agreement with Dr. Temple in a previous
meeting about the conduct of the trials, and their and inclusion of the trials, into labeling

if successful, into the labeling, and that the current stance of the Division was apparently
inconsistent with this agreement.

Dr. Lipicky said he could not disagree with that statement. However, £
I inappropriate for the pubhc health,

as the inclusion of the information could be seen as an implied claim of clinical benefit,
despite the absence of strong evidence for such a benefit. Despite the epidemiologic data
linking the early morning rise in BP to the timing of stroke, death and myocardial
infarction, there is no clinical evidence linking prevention of the moming rise in BP to a
reduction in these events. He believes there is a conflict between the sponsor’s desire for

3 and the interests of the public health. The labeling should say that blood pressure

is controlled over the 24-hour period. Dosing once in the morning or once in the evening
would be acceptable.

The sponsor said that the data showed a difference in bioavailability between moming

and night. However, Dr. Lipicky stated that bioavailability is not a pertinent
consideration with regard to the clinical benefit ¢ 1

Dr. Lipicky suggested that something in the Clinical Trials section indicating that blood
pressure is controlled over the dosing interval regardless of time of administration, £

.1 A second option would be a
relanvely compact description of what happened in the nighttime dosing trial, similar to
what is now in the label for daytime dosing. Dr. Stockbridge stated the view that the
importance of a trial in the label is in some way correlated to on the amount of space
taken up in the label, such that we should give equal space to the description of the trials
using daytime and nighttime administration . Finally, the Division raised the possibility
of placing language in the labeling about the trial along with a disclaimer saying that no
data indicating that a particular time of day is better than another are available.

The sponsor asked £

11?7 Dr. Lipicky said that our experience is that when data are included in the
label a benefit is implied. The sponsor asked €

W




ol

3 would be permitted? Dr. Stockbridge asked
if the sponsor is suggesting somethmg such as: the peak effect for the drug, irrespective
of when it is given, is time given, occurs a certain number of hours after dosing? Inany

case, the Division 1s concerned that including such information in the label implies that
the differences demonstrate clinical value.

The sponsor asked for an explanation for what happened between the last meeting with
the Division and this one. Dr. Lipicky acknowledged that while he was not present at the
last meeting, he believes Dr. Temple is guided heavily by saying “if you do trials, we will
put something in the label.” He stated that Dr. Throckmorton would make the final
decision for the Division regarding the product labeling. Should the sponsor choose to
appeal that decision, Dr. Temple would obviously be involved in the response.

C

Dr. Stockbridge replied that an outcome trial should be done. The firm stated & .

1 and asked what effect they might have
on this questlon Dr. Llplcky said they would have no effect.

Trade Name

Dr. Lipicky informed the sponsor that he doesn’t believe the Office of New Drug Safety
(ONDS), formerly the Office of Post-Marketing Drug Risk Assessment (OPDRA) would
accept ~ in the trade name. The sponsor noted that there is a precedent for the use of
=— would that be acceptable? Dr. Lipicky said that precedent was decided at a time
when input from OPDRA was not required, but this would not be possible in the future.

Conclusion

Dr. Lipicky stated more thought should be given to these issues by both the Division and
the sponsor. The Division would send a draft package insert to the sponsor when it is

completed. That would be the appropriate time for the sponsor to request a meeting with
Dr. Temple.

1Sl sl

Sandra Birdsong Dougtas C. Throckmorton, M.D.
RD:  slb/18 Mar 02

DCT/20 Mar (2

NS/20 Mar 02

Final: slb/21 Mar 02
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
Food and Drug Administration

CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

Form Approved: OMB No. 0910-0396
Expiration Date: 3/31J02

TO BE COMPLETED BY APPLICANT

With respect 1o all covered clinical studies (or specific clinical studies listed below (if appropriate}) submitted
N support i this application, | certify o one of the statements below as appropriate. | understand that this
certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

Q)

- (2)

I ®

] Please mark the applicable checkbox.

As the spansor of the submitted studies, | cerify that | have not entered into any financial
arrangement with the listed clinical investigators {enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the sludy as defined in 21 CFR 54.2(a). | also certify thal each listed clinical
investigator required lo disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any

such interests. | further certify that no Yisted investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(f).

See Attached

Chcs! Investigator

As the applicant who is submitting a study or studies sponsored by a firm or party olther than the
applicant, | cerlify that based on information oblained from the sponsor or from participating clinical
investigators, the listed clinical investigators {attach list of names to this form) did not participate in
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the oulcome of the study (as defined in
21 CFR 54.2(a)). had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFR 54.2(b)); and was not lhe recipient of significant payments
of other soris (as defined in 21 CFR 54.2(f)).

As the applicant who is submilting a study or studies sponsored by a firm or party other than the
applicant, | certify that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was nol possible
1o do so. The reason why this information could not be obtained is attached.

NAME TITLE
Pail DesTardins Vice Presidant Prodict Develoment Qpeatians
FIRM/ORGANIZATION

*

L

RBiovail W@m Thd.
SIGNATURE \ ) DATE
N L_D o, ——— Novenber 2, 2001

Paperwork Reduction Act Statement

AR agency may not conduct or sponsor, and a person is not required to respond to, a collection of N B
midmation unless it displays a currently valid OMB control number, Public reporting burden for this PCPanmcnt of chh%_n and Hunian Services
collection of information is estimated 10 average | hour per response, including time for reviewing Food m_‘d Drug Adwministration
instructions. searching existing data sources, gathering and maintaining the nccessary data, and 5600 Fishers Lanc, Room H4C-03
cempleting and reviewing the collection of information. Send comments regarding this burden Rockville, MD 20857

€Mt of any other aspect of this cellection of information to the address to the Aght:

FORM FDA 3454 (3/99)

Created by Ehectronic Dociment ServivesrUSIMINS: {301) 443244 EF
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DIViSION OF CARDIO-RENAL DRUG PRODUCTS
FOOD AND DRUG ADMINISTRATION

. SERMIC
= £,

., Woodmont 1

US Mail address: 1451 Rockville Pike

FOA/ICDER/HFD-110 Rockville, MD 20852
C 5600 Fishers Lane

. } Rockvitle, MD 20857
'b""-m

This document is intended only for the use of the party to whom it is addressed and may contain
information that is privileged, confidential, and protected from disclosure under applicable law. If you are
not the addressee, or a person authorized to deliver the document to the addressee, you are hereby notified that
any review, disclosure, dissemination, copying, or other action based on the content of this communication is not

authorized. If you have received this document in error, please immediately notify us by telephone and return it to:
CDER, DCRDP {HFD-1 10); 5600 Fishers Lane; Rockviite, MD 20857
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Transmitted to FAX Number: (703) 995-2444
Attention: Wayne Kreppner
Company Name:. Biovail
Phone: (703) 995-2400
Subject: meeting notice
Date: 2-15-02
Pages including this sheet: 3
From: Colleen LoCicero
Phone: 301-594-5332
Fax: 301-594-5494

Wayne,

The notice for our upcoming meeting regarding NDA 21-392 accompanies this cover sheet. This serves

as confirmation of the meeting. 1should note that I will not attend this meeting, as it has been reassigned
to another Project Manager (Sandra Birdsong).

With respect to your voicemessage, the primary goal date for this NDA is now July 11, 2002 and the
secondary goal date is June 11, 2002. (The CMC amendment extended the primary, but not the
secondary, goal date.) We will try to meet the earliest goal date, which is now the secondary goal date
(June 11, 2002). 1 will look into your question 7 and its affect on the

goal dates and get back to you. Also, the “Change of Spo};sor” letters are drafted by someone other than




myself and 1 did not see them. [ will look into the discrepancy in the Sponsor name that you mentioned
and follow up with the necessary corrective actions.

Regards.
Colleen




Application:
Product:
Sponsor:
Purpose:

Internal pre-meeting:
Meeting:

Parucipants:
EDA
Sandra Birdsong

Raymond Lipicky, M.D.

Natalia Morgenstern

Norman Stockbridge, M.D., Ph.D..
Douglas Throckmerton, M.D.

Biovail
To be announced

Notice of Forthcoming Meeting

NDA 21-392

Diltiazem extended-release tablets
Biovail

to discuss labeling issues

Wednesday, February 27, 2002 @ 1:00 p.m. in conference
room “F”, 5" floor, WOC 11

Wednesday, February 27, 2002 @ 1:30 p.m. in conference
room “F”, 5™ floor, WOC 11

Regulatory Health Project Manager, Division of Cardio-Renal
Drug Products (HD-119Q)

Director, HFD-110

Chuef, Project Management Staff, HFD-110
Team Leader, Medical, HFD-110

Deputy Director, HFD-110

Meeting arranged by: Colleen LoCicero Phone: (301) 594-5332




DivISION OF CARDIO-RENAL DRUG PRODUCTS
FOOD AND DRUG ADMINISTRATION
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< US Mail address: 1451 Rockville Pike
FDA/CDER/HFD-110 Rockville, MD 20852
C 5600 Fishers Lane

- Rockville, MD 20857
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This document is intended only for the use of the party to whom it is addressed and may contain
information that is privileged, confidential, and protected from disclosure under applicable law. If you are
not the addressee, or a person authorized to deliver the document to the addressee, you are hereby notified that
any review, disclosure, dissemination, copying, or other action based on the content of this communication is not
authorized. If you have received this document in error, please immediately notify us by telephone and return it to:
CDER, BCRDP {HFD-110), 5600 Fishers Lane; Rockville, MD 20857

Transmitted to FAX Number: (703) 995-2444
Attention: Wayne Kreppner
Company Name:- Biovail
Phone: (703) 995-2400
Subject: Statistician’s requests
Date: 12-17-01
Pages including this sheet: 2
From: Colleen LoCicero
Phone: 301-594-5332
Fax: 301-594-5494

Wayne,

Dr. Lawrence, the Statistician reviewing NDA 21-392 has requested the following to assist him in his
TEViEW:

A data set with the following variables:

Patient ID
Randomized treatment assignment

Indicator variable for ITT population (1= in ITT, 0= not in ITT)
Baseline trough DBP
Endpoint trough DBP

pap o




f.  Baseline mean DBP measured between 6:00 am and 12:00 noon
2. Endpoint mean DBP measured between 6:00 am and 12:00 noon
h. Center

1. Gender

1. Age

k.

The values of any covariates used in any primary analysis, if there were any.
Please provide these in a SAS transport file that can be opened without using “proc cimport”.

If vou have any questions, please let me know.

Regards,
Colleen

Appears This Way
On Originaj




DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0338

FOOD AND DRUG ADMINISTRATIOHN fé;ﬁ;f’foa:?g gtzfém ?:{Z: 22.9 iﬂga
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER

(Title 21, Code of Federal Regulations, 314 & 601)

APPLICANT INFORMATICON

HALIE OF APPLICANT DATE OF SUBMISSION
Biovail Laboratcries incorporated November 2, 2001

TELEPHONE NO. {irude Area Code) FACSIMILE {FAX} Number {Include Area Code)
(703) 985-2400

(703} 995-2444

AUTHORIZED U.5. AGENT NAME & ADDRESS (Number, Street, City, State,
ZIP Code, lelephone & FAX number) IF APPLICABLE

John Dubeck, Agent for Biovail Laboratories Inc.

Keller and Heckman

1001 G Street, NW., Suite 500 West

Washington, D.C. 20001

~PPLICANT ADDRESS (Number, Street, Cay, State, Country, ZIP Code or Mai Code,
and U.S. License nurmber if previously issuedy:

Chelston Park, Building 2

Collymore Rock

St. Michael, BHI

Barbados, Wi

PRODUCT DESCRIPTION

NEW DRUG OR ARTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER {If previously issued) 21-420

ESTABLIERED NAV'E (e.g., Proper name, USP/US~H name) Cardizem “™  PROPRIETARY NAME (irade name} IF ANY N/A

CHEMICAL. BIOCHEMICAL/BLOOD PRODUCT NAME (If any) 1,5-Benzothiazepin-4(5H)-one, 3-
{acetyloxy)}-5-(2-{cimethylamino}ethydro)-2, 3-cihydro-2-(4-methoxyphenyl}-

mnanahvArachlancs (430ia.

CODE NAME {If any)

DOSAGE FORM: Tablet STRENGTHS: 240 mg, 300 mg, 360 mg ROUTE OF ADMINISTRATION: Oral

{PROPQSED) INDICATION(S) FOR USE: Hypertension

APPLICATION INFORMATION

AP ICATION TyoD

(check ona) B NEW DRUG APFLICATION (21 CFR 314.50) 0 ABBREVIATED NEW DRUG APPLICATION (ANDA, 21 CFR 314.34)
3 BIOLOGICS LICENSE APPLICATION {21 CFR part 601)

IF AN NDA, IDENTIFY THE APPROPRIATE TYPE ® 505 (b(1} O 505 (b)(2)

IF AN ANDA, or 503(b)(2), IDENTIFY THE REFERENCE LISTED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Name of Drug Holder of Approved Application

TYPE OF SUBMISSION (check one) [J ORIGINAL APPLICATION
[] PRESUBMISSION O ANNUAL REPORT

B AMENDMENT TO A PENDING APPLICATION [T RESUBMISSION
3 ESTABLISHMENT DESCRIPTION SUPPLEMENT [0 EFFICACY SUPPLEMENY
0 CHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT {0 OTHER
IF A SUBMISSION OR PARTIAL APPLICATION, PROVIDE LETTER DATE OF AGREEMENT TO PARTIAL SUBMISSION,

O LABELING SUPPLEMENT

IF A SUPPLEMENT, IDENTIFY THE APPROPRIATE CATEGORY 0O CBE 0O CBE-30

¥ Prior Approval (PA)
REASON FOR SUBMISSION Response to FDA Request

PROPOSED MARKETING STATUS {check one} PRESCRIPTION PRODUCT {Rx) 1 OVER YHE COUNTER PRODUCT (QTC)

NUMBER OF VOLUMES SUBMITTED 1 THIS APPLICATION IS [0 PAPER B PAPER AND ELECTRONIC 3 ELECTRONIC

ESTABLISHMENT INFORMATION (Full establishment information should be provided in the body of the Application.)

Provide locations of alt manufacturing. packaging and control sites for drug substance and drug product (cantinuation sheets may be used if necessary). Inchude name,
address, contact, telephone sumber, registration number {CFN), DMF number, and manufacluring steps andior type of testing (e.g., Finat dosage form, Stabilityftesting)
conducted al the site. Please indicate whether the site is ready for inspection or, if not, when it will be ready.

Please See Aftachment "A”

Cross References {list relaled License Applications, INDs, NDAs, PMAs, 510(k}s, IDEs, BMFs, and DMFs referenced in the current application)
Please See Attachment "B*

: R A ¥ el I

-CEE{.JLJ h”:L"

AW 1 2 9nn.
FORM FDA 1356h {4/00} I AP L EE PAGE 1

COR/CDER




This application contains the Iollowing items: (Check all that apply}

1. index
2. Labeling (check one} ] oratt Labeling Final Printed Labeling
3. Summary (21 CFR 314.50 {c}}
_ 4. Chemistry section
- A. Chemistry, manufacturing, and controls information (e.g., 21 CFR 314.50{d){1); 21 CFR 601.2)
B. Samples (21 CFF 314.50 (){1); 21 CFR 601.2 {a)} (Submit only upon FDA's request)
C. Methods validation package (e.g., 21 CFR 314.50(el2)4i); 21 CFR 601.2)
3. Nonclinical phamacology and toxicology section {8.g., 21 CFR 314.50{d)(2); 21 CFR 601.2)
6. Human pharmacokinetics and bicavailability section (e.9.. 21 CFR 314.50{d){3}; 21 CFR 601.2)
7. Chnical Microbiology {e.g., 21 CFR 314.50{d){4})
8. Chnical data section (e.g., 21 CFR 314.50(d}{5); 21 CFR €01.2)
§.

Safety update report (0.9., 21 CFR 314.50(d}(5)(vi)(b): 21 CFR 601.2)
10. Stalistical section (e.9., 21 CFR 314.50(d)(6); 21 CFR 601.2)

11. Cass report tabulations {e.g., 21 CFR 314 50(N(1); 21 CFR 601.2)

12. Case repor forms (e.9., 21 CFR 314.50 {)(2); 2% CFR 601.2)
13.

Patent information on any patent which claims the drug (21 U.S.C. 355(b) or (c))

14. A patent certification with respect to any patent which claims the drug (21 U.5.C. 355 (b}{2} or (j}(2}{AN
15. Establishment description {21 CFR Part 600, if applicable)

16. Debarment certification (FD&C Act 306 (k}(1))

17. Field copy certification (21 CFR 314.50 (k)(3))

18. Usar Fee Cover Sheet {Form FDA'3397)

19. Financial Information (21 CFR Part 54)

20.OTHER (Specify) (inical Data
CERTIFICATION

HROOoDooDDooooooooob R EsnE

| agree to update this application with new safety intormation about the

warnings, precautions, or adverse reactions in the draft tabeling. | agree to submit safety update reports as provided for by regulation or as
requested by FDA. it this application is approved, | agree to comply with all applicable laws and regulations that apply 1o approved applications,
ncluding, bul not fimited 1o the tollowing:

1. Good manufacturing practice regulations in 21 GFR Parts 210, 211 or applicabls regutations, Parts 606 and/or 820,

2. Biological establishment standards in 21 CFR Parl 600.
3. Labeling regulationsin 21 CFR Pans 201, 606, 610, 660, and/or 809,
4.

In the case of a prescription drug or biological product, prescription drug advenising regulations in 21 CFR Part 202.
5

. Regulations on making changas in application in FD&C Act Section S506A, 21 CFR 314.71, 314.72, 314.97, 314.99, and 601.12.
6. Regulations on Reports in21 CFR 314.80, 31481, 600.80, and 600.81. "
7

- Local, state and Federal environmental impact laws.
If this

application applies to a drug product that FDA has proposed for schadufing under the Controlled Substances Act, | agree not to market the
product until the Orug Enforcement Administration makes a final scheduling decision.

The data and information in this submission have been reviewed and, to tha best of my knowledge are certified 10 be true and accurate.
Warning: A willfully false statement is a crimina) offense, U.S. Code, title 18, section 1001.

SiGMﬂy RESPONSIBLE OFEALIAL OR AGENT wpgtl)] NAME AND ;I‘&.jc' ) DATE
7 d ’ John B. Dubeck (U.S. Agent
4 /!ﬂp-. LA ’-e(,é____\

Noverrber 2, 2001
ADORESS {Strest, Gity, State, and ZIP Cods) 00W Washi DC 20001 Telephohe Number
kma - t
Keller and Heckman LLP, 1001 G Street, NW, Ste 500-W, Was ington, (202) 4344125

product that may reasenably affect the statement of contraindications,

_Public reporting burden for this collection of information is estimated to average 24 hours per response, including the time for reviewing
instructions, searching existing data sourcaes, gathering and maintat

; C ning the data needed, and completing and reviewing the collaction of
lt;l]forlf]nauon. Send comments regarding this burden sstimats or any other aspect of this collection of information, including suggestions for reducing
is burden to;

Department of Health and Human Services

Food and Drug Administration
Food and Drug Administration COER, HFD-54 ' An agency may not conduct or sponsor, and a
CBER, HFM-99 12420 Parkiawn Dr., Room 3046 person is not required to respond to, a collection
1301 Rockville Pike Rockville, MD 20852 ol informatjon unless it displays a currantly valid
[ Rockville, MD 20852-144a OMB control numbar.
FORM FDA 356h (4/00)

PAGE 2




Minutes of a teleconference

Date of teleconference: Tuesday, October 16, 2001

Product: Cardizem — (Diltiazem Hydrochloride Extended Release
Tablets)

Sponsor: Biovail Laboratories Incorporated

Purpose: to discuss administrative management of application, dated

August 22, 2001, submitted as an original new drug
application

Teleconference Chair: Raymond Lipicky, M.D.

Tzleconference Recorder: Colleen LoCicero

Participants:
EDA

Raymond Lipicky, M.D. Director, Division of Cardio-Renal Drug Products

(HFD-110)

Coilleen LoCicero Regulatory Health Project Manager, HFD-110
Biovail

Paul Desjardins, Ph.D. Vice President, Product Development Operations

Wayne Kreppner, M.Sc. Manager, Regulatory Affairs

Background J

Dr. Lipicky requested this teleconference to discuss the management of the sponsor’s August 22,2001

subnmtted new drug application (NDA) for Cardizem — (Diltiazem Hydrochloride Extended Release
Tablets).

The teleconference

Discussion Point #1: Management of August 22. 2001 submission

The drug formulation in the application the sponsor submitted on August 22, 2001 for Cardizem —
appears to be identical to the formulation in pending NDA 21-392, submitted June 8, 2001. It appears
that the only difference between these two applications is & . X

. _ J Provided this is the case, the Division plans to convert the
August 22, 2001 Cardizem — " submission from an NDA to an amendment to pending NDA 21-392.

While the sponsor found the Division’s plan acceptable, they noted that they submitted the Cardizem ~—
application as an NDA, based on their interpretation of the draft Guidance on submitting marketing
applications for purposes of assessing user fees (Guidance for Industry- Submitting Separate Marketing
Applications and Clinical Data for Purposes of Assessing User Fees). It was their understanding that a
submission that supports a new claim or indication should be submitted as a new NDA and not an
amendment to a pending NDA. Dr. Lipicky noted that the August 22, 2001 submission does not support
a new claim, but rather a change in the time of day the drug is administered.

The Division plans to convert the August 22, 2001 Cardizem ~ * submission to an amendment to
pending NDA 21-392, eliminating NDA ——  The goal date for NDA 21-392, including the




August 22, 2001 amendment, will remain the same (i.e. a 10-month goal of April 11, 2001 and a
12-month goal of June 11, 2002).

Discussion Point #2: Refund of user fee

The sponsor paid user fees for both NDA 21-392 and NDA ——  and asked whether they would be

eligible for a refund of one of the fees. Ms. LoCicero will consult with those who manage the user fees
and get back to the sponsor on this.

Discussion Point #3: Labeling

Noting that the review of the Cardizem = submission is not complete or near completion and that his
comments are preliminary, Dr. Lipicky stated . T

] _ 1 inlabeling. He does not believe the
application will go to an Advisory Committee, but noted that it is possible, depending on how
aggressively the . 3 labeling issue is pursued.

If the sponsor wishes to discuss further the labeling issues, C _ o

) . 3. it would be best to do so once the review is further along,.
The review should be well underway by mid-December. To ensure a spot on the calendar for such a
labeling discussion, Ms. LoCicero will schedule a meeting/teleconference for sometime during the first
two weeks of December, if possible. If, as the time nears, it is apparent that a discussion is not needed or

that the Division is not ready for such a discussion, the discussion can be cancelled or rescheduled at that
time.

Discussion Point #4: Safety data for higher doses

With respect to the adequacy of the safety data for the higher doses (420 and 540 mg) the sponsor
describes in their September 18, 2001 submitted pre-NDA meeting briefing document, Dr. Lipicky’s

preliminary bias is that the safety data for these doses are adequate. However, this is a review issue and
a final decision on this cannot be made at this time.

Signature, Teleconference Recorder: Colleen LoCicero

Concurrence, Teleconference Chair: Raymond Lipicky, M.D.

drafted: 10/19/01 finaled; 10/25/01



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Colleen LoCicero
11/3/01 11:03:59 AM

Th=se fina!l minutes were signed by Dr. Lipicky and faxed to the sponso
r cn 11/8/01.



TECHNOLOGIES LTD

DATE: 23 October 2001

TO: Colleen Locicero FAX: (301) 594-5494
COMPANY: Division of Cardio-Renal Drug Products

Food and Drug Administration
FROM: Wzvne Kreppner FAX: (703) 995-2444

PAGES: 1 (including cover page)

SUBJECT: Cardizem — NDA 21-392
October 16, 2001 Teleconference

Colleen,

I'm sorry | missed your call this afternoon. The Biovail participants from the Oct 16/01 teleconference
were’

Paul Desjardins, Ph.D. - Vice-President Product Development Operations
Wayne Kreppner, M.Sc. - Manager, Regulatory Affairs

The proposed December 11, 2001 meeting date 10 discuss the Cardizermn— labeling is acceptable for

Biovail. | have notified our team members to clear this date form their calendars. Do you require any
correspondence from Biovail in the form of an officlal request for this meeting?

Lastly thank you for your help win degling with the User Fess for NDA 21-392. | will call Mike Jonés
directly to clarify our requirements prior to making the formal refund request.

Sincerely,

anager, Regulatory Affairs
Biovail Technologies Limited

The Information containad in this facsimlle massage Is privileg

only for the use of the Individual and/or entity named below. If tha reader of this message is not the
intended reciplent, or the employee or agent responsible to deliver It to the intended reclpient, you are
hereby notifled that any distribution or copying of this communication is strictly prohibited. If you have

received this communication in error, please notify us immediately by telephone and return tha original
message to us at the above address by mall. Thank you.

| S

od and confidential information Intended

3725 Concorde Parkway, Suite 1500, Chantilly, Virginia 20151 » (703) 235-2400

TOTAL P.B1




DIVISION OF CARDIO-RENAL DRUG PRODUCTS
FOOD AND DRUG ADMINISTRATION

RS AN
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., Woodmont 1l
5 US Mail address: 1451 Rockville Pike
FDA/CDER/HFD-110 Rockville, MD 20852
z C 5600 Fishers Lane
, 'ﬁ Rockville, MD 20857

"‘ﬂ-‘m

This document is intended only for the use of the party to whom it is addressed and may contain
information that is privileged, confidential, and protected from disclosure under applicable law. If you are
not the addressee, or a person authorized to deliver the document to the addressee, you are hereby notified that
any review, disclosure, dissemination, copying, or other action based on the content of this communication is not

authorized. If you have received this document in error, please immediately notify us by telephone and return it to:
CDER, DCRDP (HFD-110); 5600 Fishers Lane; Rockville, MD 20857

Transmitted to FAX Numbers: 703.995.2444
Attention: Wayne Kreppner
Company Name: Biovail
Phone: 703.995.2280
Subject: Decision to cancel the September 26, 2001 Meeting
Date: 09/21/01
Pages including this sheet: ]

From: John Guzman

Phone: 301-594-5312

Iax: 301-594-5494

Dear Wayne,

This FAX serves as notice of the Division’s decision to cancel the September 26, 2001 meeting scheduled with
Biovail. Due to the recent NDA submission for Cardizem — (NDA 21-420), Dr. Lipicky has reviewed the
meeting package submitted for the September 26, 2001 meeting and concluded that the questions posted in the
meeting package will be addressed during the review of NDA =~ ——

If you have any further questions, please do not hesitate to contact me at 301.594.5312.

Best Regards,

John Guzman




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

John Guzman
€ °21/01 05:15%:14 PM
C=D

F~X telling the company that we are canceling their scheduled meeting




Date of meeting:
Application:
Product:

Sponsor:
User Fee Goal Dates:

Type of application:
Participants:
Raymond Lipicky, M.D.

Stephen Fredd, M.D.
Norman Stockbridge, M.D., Ph.D.

Abraham Karkowsky, M.D., Ph.D.

Kasturi Srinivasachar, Ph.D.
James Hung, Ph.D.
Gabnel Robbie, Ph.D.

Christine Benton
Zelda McDonald
Edward Fromm
Sandra Birdsong
Quynh Nguyen
Daryl Allis
Colleen LoCicero

Background

Filing Meeting

October 16, 2001

NDA 21-420

Cardizem " (Diltiazem Hydrochloride Extended
Release Tablets)

Biovail Laboratories Inc.

June 23, 2002 (10-month)

August 23, 2001 (12-month)

38

Director, Division of Cardio-Renal Drug Products
(HFD-110)

Deputy Director, HFD-110

Team Leader, Medical, HFD-110

Team Leader, Medical, HFD-110

Team Leader, Chemistry, Division of New Drug
Chemstry (HFD-810)

Team Leader, Statistical, Division of Biometrics I
(HFD-710)

Clinical Pharmacologist and Biopharmaceutist,
Division of Pharmaceutical Evaluation I (HFD-860)
Management Specialist, HFD-110

Regulatory Health Project Manager, HFD-110
Regulatory Heaith Project Manager, HFD-110
Regulatory Health Project Manager, HFD-110
Regulatory Health Project Manager, HFD-110
Regulatory Health Project Manager, HFD-110
Regulatory Health Project Manager, HFD-110

As there was no record of a filing meeting for this application and the filing date

(October 22, 2001) was approaching, Dr. Lipicky decided during the October 16, 2001
Supervisors’ meeting to conduct an impromptu, informal filing meeting for this

application.

The meeting

Dr. Srinivasachar confirmed that the extended-release tablet formulation in pending
NDA 21-392 (submitted June 8, 2001) is identica! to the extended-release tablet

formulation in NDA r
two applications is [

_ J The difference between the

7 Therefore, the Division concluded that the August 22, 2001 Cardizem —-




submission would not be filed as an NDA, but accepted as an amendment to pending

NDA 21-392.

Dr. Lipicky and Ms. LoCicero will telephone the sponsor prior to the filing date to inform
them of this administrative decision. Ms. LoCicero will request that NDAT

|

Signature, Meeting Recorder:

Concurrence, Meeting Chair:

drafied; 10/18/01

rd:

K Snnivasachar/12/13/01
G Robbie/1/14/G2

Z McDonald/1/14/02

S Birdsong/1/15/02

Q Nguyen/1/15/02 !
E Fromm/1/15/02

A Karkowsky/1/15/02

N Stockbridge/1/24/02

I NDA 21-392 in COMIS €

Colleen LoCicero

Raymond Lipicky, M.D.

finaled: 3/12/02



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Zolleen LoCicero
/12702 11:44:55 AM

~nese final meeting minutes were signed by Dr. Throckmorton
Zor Dr. Lipicky on 3/12/02.




Memo to the file

Date: October 11, 2001

From: Colleen LoCicero, RHPM

To: C 3

Subject: Response to sponsor’s October 3, 2001 correspondence

On October 3, 2001, the sponsor submitted to the Division correspondence concerning
the cancelled pre-NDA meeting for this application and the questions the Sponsor
included in the briefing document for the cancelled meeting. The sponsor noted a
September 21, 2001 facsimile from John Guzman that stated that Dr. Lipicky, after
reviewing the briefing document, indicated that the questions would be addressed during
the review of the NDA. The sponsor asked whether Dr. Lipicky could answer some or all
of the questions at this time, or provide an estimate of when the questions could be

answered, noting that the answers to these questions are very crucial to their sales and
marketing efforts.

On October 12, 2001, 1 felephoned Dr. Paul Desjardins of Biovail to inform him that I
discussed with Dr. Lipicky the sponsor’s Qctober 3, 2001 correspondence. Dr. Lipicky
indicated that we did not respond to the questions previously because we do not and will
not know the answers until the review of the application is complete, and not because we
did not have adequate time to review the questions.

Furthermore, Dr. Lipicky indicated that the application might go to the Advisory
Committee. Dr. Desjardins asked when the Advisory Committee Meeting would be. If (it
has not been decided yet) the application goes to the Committee, the date will be
determined by several factors that might include the application’s goal date, other

applications going to the Committee, etc. The next scheduled meeting 1s in January of
2002.

I concluded the conversation by providing Dr. Desjardins with Dr. Lipicky’s responses to

the four questions in the sponsor’s September 18, 2001 submitted briefing document, as
follows:

Question #1: Based on the positive efficacy results for the Cardizem = bead tablet

evening administration study versus both placebo and a comparable AM dose, Biovail
has incorporated the following description of the study in the
CLINICAL PHARMACOLOGY section of the proposed labeling:

L

N




Is this acceptable?

Dr. Lipicky’s response: We do not know and mav not know until there is an

Advisory Committee Meeting, but we doubt it.

Question #2: Furthermore, based on the study results, Biovail has included the following
specific wording in the DOSAGE AND ADMINISTRATION section of the proposed
labeling:

Is this acceptable?




Dr. Lipicky’s response: We do not know, but we doubt it.

Question #3: Biovail intends to add additional dosage strengths to the Cardizem =—
product line post-approval. At present tablet doses of 420 mg T 1

contemplated. Numerous studies have been performed in hypertensive patients
demonstrating the safety of diltiazem extended release ¢ T

7 Biovail intends to submit a supp]ement for these dosage
strengths based on the existing safety database.

Is this acceptable?

Dr. Lipickv’s response: No.

Question #4: The submitted Cardizem ™

application contains the results of the Evening
administration clinical study, T

1 Does the Division agree that this application meets
all of the requirements as outlined in 21 CFR 314.108(b)(4) and upon approval Cardizem
= should be granted three years of market exclusivity as provided for under section

505(0)(3)(D) of the Fedetal Food Drug and Cosmetic act?

Dr. Lipicky’s response: No.

Appears This Way
On Original




This is a representation of an electronic record that was signed electronicaily and
this page is the manifestation of the electronic signature.

Colleen oCicero

10/12,01 01:19:58 PM
Cso

See Dr. Lipicky’'s comments in marked-up copy of sponsor’'s pre-NDA brie
fing document in the file.




Teleconference minutes between Biovail and the FDA

NDA:

Drug:

Date of meeting request:
Meeting package received:
Date of meeting:

Type:

Meeting chair:

Meeting recorder:

FDA Participants:

Douglas C. Throckmorton, M.D.
Norman Stockbridge, M.D., Ph.D.

Ramsharan Mittal, Ph.D.

Kastun Srinivasachar, Ph.D.

Patrick Marroum, Ph.D.

Lydia Velazquez, Pharm. D.

Cheryl Cropp, R.Ph.
Jennifer Fan, Pharm.D.
Denise Toyer, Pharm.D.
Kim Dettelbach, J.ID.
Denise Hinton

Biovail Participants:

Mr. Eugene Melnyk
Dr. Paul Desjardins
Dr. Ken Albert

Dr. Okpo Eradini

Mr. James Petrilla
Mr. Wayne Kreppner
Mr. John Dubeck

Ms. Shannon Woodall

Background:

21-392

Diltiazem Hydrochloride Extended Release Tablets
September 6, 2002

September 20, 2002

September 23, 2002

C

Douglas C. Throckmorton, M.D.

Denise Hinton

Division Director Cardio-Renal Drug Products
Team Leader Medical Officer

Chermnst

Team Leader Chemist

Team Leader Biopharmaceutist
Biopharmaceutist

Safety Reviewer, DDMAC

Safety Evalvator, Office of Drug Safety
Director of Regulatory Affairs, Office of Drug Safety
General Attorney, Office of the Chief Counsel
Project Manager

Chief Executive Officer, Biovail Corporation

VP, Product Development Operations

VP, Clinical Development

Senior Director, Pharmacokinetics and Toxicology
General Manager, Diltiazem Products

Director, Technology Transfer and Regulatory Affairs
Legal Counsel

Project Manager

Biovail received an Approvable letter on June 11, 2002 for NDA 21-392 (diltiazem hydrochloride extended
release tablets). In addition to addressing the eight issues listed in the letter, Biovail was asked to submit
final printed labeling identical to the Division’s enclosed labeling for the package insert, and immediate

container and carton labels. Biovail sent in a revised draft for review and agreement with the Division
before submitting final printed labeling.

Teleconference: .
Biovail requested a teleconference to discuss the following questions with the Division:

I On August 21, 2002, Biovail amended its response to the June 11, 2002 Approvable letter to include
revised product labeling. This revised labeling included a "redline” version that included

Jjustifications for changes made that differed from those suggested by the Division. Is the submitted
labeling acceptable for approval?




2. Inthe July 16, 2002 response to the Approvable Letter Biovail submitted additional stability
information to support an 18 month shelf life for the product. Included in this request was a
notification that Biovail intends to .U

3 Does the Division agree with the assignment of
an 18-month shelf life for this product?

Dr. Throckmorton advised Biovail to send a complete response letter to the June 11, 2002 Approvable
letter. The remaining deficiencies to be addressed are bicequivalence data on the 420mg strength, complete
dissolution data, labeling, and chemistry issues regarding the reference standard, stability data and impurity
profile comparison tests. Biovail stated that they would send a complete response letter after all the issues
have been addressed and submitted to the Agency.

Dr. Throckmorton conveyed that this teleconference would focus on labeling agreements. It was noted that
Biovail deleted portions of the labeling changes recommended by the Division in the Approvable letter
without identification of the particular items. Biovail was advised to submit a line by line copy of the label

issued by the Division with their comments and justfications for the propoesed changes inclusive of line
changes for future discussions.

Riovail stated that thev made revisions based on what they believed shouid be in the label and that any
deletions were not intentional. Dr. Throckmorton informed them that the submission is not acceptable as
final printed labeline. The description of the effects © ) _ ,

J t should net be included in the labeling because it gives information
that can be misleading to the prescriber. The information should reflect antihypertensive efficacy of the
product as stated in the language that was sent in the Approvable letter.

Biovail stated that the Agency's comment that the information could be potentially misleading has not been
established and noted the results were from the pivotal study. They agreed to amend the text with a
disclaimer so it would not be misleading. The Division stated that a disclaimer weould not be an atiractive
option and the idea of the measurements being prespecified primary endpoints carries no additionat weight.
Division does not believe Biovail's proposed statement provides any clinical benefit as it was not needed
for an adequate description of safety and efficacy for the label.

Biovail stated that in a previous meeting, Dr. Temple asked them to include an AM arm. During that
meeting, Biovail said they asked if they could include data as a result of such a trial and design a study with
variables as discussed. Their expectation was that, with positive results, the data could be included in the
label. The Division stated that Biovail was asked to do AM dose administration, not parameters to compare
AM vs. PM dosing. The issue of interestis =~ == observed differences in the AM and PM dose.

Biovail stated that the design of the study included a variable and data was collected at trough. They
expressed that knowing the affects of early moming dosing was desirable and would allow providers to
decide how to manage patients in the AM or PM. The Division reiterated their disagreement that an
adequate disclaimer could be written in the label. Labeling is to reflect clinical benefit of a drug, not to
describe where no utility has been demenstrated. Given the Division s position to include data from the
clinical trial, Biovail proposed including all treatments from the AM and PM trough.

The Division advised Biovail to write language with the results of the trial in the Jabeling and submit it for
review excluding the PK differences for AM/PM administration because they are not necessary for
labeling. The Division also recommended that Biovail consider using the Division’s proposals listed on
page 5 and 6 of the Approvable letter in addition to the bicequivalence of administration language and the
dose increase from 120-300 mg, excluding the description of day and night administration. Biovail agreed
to draft a label based on AM/PM data for all troughs to be consistent with the results of the study.

The Division is resistant to promotion of false implications to any benefit of efficacy with the dmg being
administered in the AM or PM. All advertising materizls will be submutted to DDMAC. Biovail asked for
clarification regarding the PK section of the labei. The Division stated that Biovail’s language needed to be




amendzd with the above comments in mind. Insertion of potentially misleading information in labeling
should not be encouraged, including such language in the PK section. The Division recommended that
Biovail keep the language that the Division recommended throughout the label. If Biovail desires to

include the ¢_ 2 in the label, they are advised to submit
their rationale supperting the relevance to use of such a small difference.

Conclusions:

Biovail stated that they would submit new draft labeling to the Division for review and comment, Afier the
Division reviews the submission, if necessary, a follow up meeting will be scheduled.

Minutes preparation: % /[/ /{: / / //é Ié{ //%@7?//

Denise M. Hinton

. e
' / (/SR
Meetirz Concurrence: << //Z"'/ﬁ(H / )

Douglas C. Throckmorton, M.D.

Draft: 250ct02 7y
RD: ‘
Velazquez .. 310ct02
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Throckanorton  5Nov02
McDonald TNov(2
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Meetic g Date:
NDA Number:
Drug ™ z2me:
Indicz:on:
Sponscm

Subjec:

Meetizz Chair:
Meetic g Recorder:

FDA Attendees
Raymond Lipicky, MD
Normza Stockbridge, MD, PhD
Patncx Marroum, PhD
Charles Resnick, PhD
Kastur Srinivasachar, PhD
Ram Mintal, PhD
Jorge Rio0s, MD
Martir: Yow, MD
John Cuzman

Background

Filing Summary

July 17, 2001

21-392

Diltiazem Hydrochloride Extended Relcase Tablets
Treatment of Hypertension

Biovail

45-Day Filing Meeting

Raymond Lipicky, MD

John Guzman

Director, Division of Cardio Renal Drug Products, HFD-110

Team Leader, Medical, HFD-110

Team Leader, Clinical Pharmacology and Biopharmacology, HFD-860
Team Leader, Pharmacology, HFD-110

Team Leader, Division of New Drug Chemistry, HFD-810

Chemist, Division of New Drug Chemistry, HFD-810

Medical Officer, DSI, HFD-47

Medical Officer, DSI, HFD-47

Regulatory Health Project Manager, HFD-110

Biovail has submitted a new,NDA (NDA 21-392) for Diltiazem Hydrochloride Extended Release Tablets
240, 300, and 360 mg for the treatment of hypertension. This NDA provides for an extended release tablet

that is bioequivalent to the Biovail’s once-daily Diltiazem Hydrochloride Extended Release Capsule
approvad for the treatment of hypertension on January 28, 2000 (NDA 20-939).

On August 26, 1999, a pre-NDA meeting was conducted to discuss the requirements and the format of the
NDA submission. Meeting Minutes are attached.

Submission Information

Therapeutic Classification: 38

Date of Application: June 8, 2001
Date of Receipt: June 11, 2001
10-Month User Fee Goal Date: April 11,2002
12-Month User Fee Goal Date: June 11, 2002
User Fee Status:

Paid
Submission Complete As Required by 21 CFR 314.507  Yes (?)
Patent Information Included? Yes
Exclusivity Requested? No
Debarment Statement Included? Yes
Financial Disclosure Certification? No (*)
Pediatric Rule Addressed? No

* PM will contact Sponsor regarding obtaining this information.




Assigned Reviewers

Discipline Reviewer Review Completion Date
Medical Norman Stockbridge MD, PhD NA
Biostatistics James Hung, PhD NA
Chemistry Ram Mittal, PhD November 1, 2001
Pharmacology Charles Resnick, PhD TBA
Biopharmaceutics Gabriel Robbie, PhD September 17, 2001
Project Management John Guzman TBA

Meeting Minutes

Dr. Lipicky stated that no DSI audit would be needed.

Dr. Stockbridge noted that no primary medical review is needed due to the fact that the NDA is
supported by bicequivalence studies.

Dr. Mittal noted that the Sponsor needed more stability data T 1 and more
information regarding the drug substance (multiple suppliers of the drug substance). Dr. Lipicky noted

that all the reviews should just review the submissions as is, and if there are deficiencies, then those
deniciencies will be communicated in the action letter.

No tradename was found in the submission. Until the Sponsor submits one, the tradename will be

| considered “Diltiazem tablets.”

Signature, Meeting Recorder: {See uppended electronic signature page

John Guzman

]

Signature, Meeting Chair: "'f {See appended electronic signature page

Raymond Lipicky, MD

Drafted: July 18, 2001

Reviewed: Mittal T/13/01
Srimivasachar 1101
Resnick T9/01
Marroum 7/20/01

Stockbridge 7123/61
Morgenstetn 7/25/01
Lipicky 7/31/01
Ce: HFD-110
HFD-110/Guzman




Form Approved: OMB No. 0910-0297
DEPARTMENT OF HEALTH AND HUMAN SERVICES Expiration Date. February 29, 2004.
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION USER FEE COVER SHEET

See Instructions on Reverse Side Before Completing This Form

A comzleted form must be signed and accompany each new drug or biologic preduct application and each new supplement. See exceptions on the

reverss side. If payment is sent by U.S. mail or courier, please include a copy of this completed form with payment. Payment instruclions and fee rates
can be found on COER's website: http:fiwww fda.govicderfpdufa/defauit. htm

1. APP_ ZANT'S NAME AND ADDRESS
Biovail Laboratories Incorporated
c/o Biovail Technologies Limited
3725 Concorde Parkway
Chantilly, VA

4. BLA SUBMISSION TRACKING NUMBER {STH) / NDA NUMBER
N0O21-392

5. DOES THIS APPLICATION REQUIRE CLINICAL DATA FOR APPROVAL?

Oves Kwno
20151 IF YOUR RESPONSE IS "NO" AND THIS IS FOR A SUPPLEMENT, STOP HERE
US i AND SIGN THIS FORM.

IF RESPONSE 1S "YES', CHECK THE APPROPRIATE RESPONSE BELOW:

[:] THE REQUNRED CLINICAL DATA ARE CONTAINED IN THE APPLICATION.

D THE REQUIRED CLINICAL DATA ARE SUBMITTED BY
2. TELE=~ONE NUMBER finciude Area Code) REFERENCE TO:

( 703 ) 995-2400 (APPLICATION NO. CONTAINING THE DATA).

3. PRQOZACT NAME 6. USERFEE 1.D. NUMBER
Diltiazem Hydrochloride Extended 4157

Release Tabhlets

IS T= 5 APPLICATION COVERED 8Y ANY OF THE FOLLOWING USER FEE EXCLUSIONS? IF SO, CHECK THE APPLICABLE EXCLUSION.

/s

D A LARGE VOLUME PARENTERAL DRUG PRODUCT [ A 505(b)(2) APPLICATION THAT DOES NOT REQUIRE A FEE
APPROVED UNDER SECTION 505 OF THE FEDERAL (See ilem 7, reverse side before checking box.)
FOOD, DRUG, AND COSMETIC ACT BEFORE 9/1/92

{Self Expilanatory)

{7} THE APPLICATION QUALIFIES FOR THE ORPHAN D THE APPLICATION IS A PEDIATRIC SUPPLEMENT THAT
EXCEPTION UNDER SECTION 738(a)(1)(E) of the Federal Food, QUALIFIES FOR THE EXCEPTION UNDER SECTION 736(a){1)(F) of
Drug, and Cosmelic Act

the Federal Food, Drug, and Cosmetic Act
{See item 7, reverse side before checking box.) {See item 7, reverse side before checking box.)

|:| THE APPLICATION IS SUBMITTED BY A STATE OR FEDERAL
GOVERNMENT ENTITY FORA DRUG THAT IS NOT DISTRIBUTEDR
COMMERCIALLY
(Self Explanatory)

8. HAS A WAIVER OF AN APPLICATION FEE BEEN GRANTED FORTHIS APPLICATION?

Clves Owne

(See ltem 8, reverse side if answered YES)

Public reporting burden for this collection of information is estimated to average 30 minutes per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.
Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services Food and Drug Administration An agency may not conduct or sponsor, and a person is not
Food and Drug Administration CDER, HFD-94 required 10 respond to, a coilection of information untess it
CBER. HFM-99 displays a currently valid OMB conirol number.

1401 Rockville Pike

Rockville, MD 20852-1448

and 12420 Parklawn Drive, Room 3b46
Rockville, MD 20852

SIGNATURE OF AUTHORIZED COMPANY REPRESENTATIVE TITLE

b=

J 8, 2001
& MANAGEY | EEC—MLH'}C-rJy Aq:ﬁmg une
QRM ERla 3397 (xio1] i

- 80007

Crested by: PSC Motha Arts (1011 443.2434  EF
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LABOPRPATORIES INCOQRPORATED

VIA FACSIMILE: (617) 624-7607 Ref: 0245/01
June 6, 2001

~ Mr. Greg Yong

The Bank of Nova Scotia

Boston Branch

2B State Street, Fioor 17

Boston, Massachusetts 02109

Dear Mr. Yong,

Please accept this letter as your authorization to Issue the following wire transfer:

To: Mellon Bank

Address: Pittsburgh, U.S.A

ABA No: 043000261

FDA Demand Deposit Account No: 9116309

Account Name: Food and Drug Administration

Currency: United States Dollars 3

Amount: USD154,823.00 (One Hundred and Fifty Four

Thousand Eight Hundred and Twenty Three 00/100
~ United States Dollars) _
Reference: User Fee ID number (4517) and the NDA number
(N021-392)

Thetestno:is L. 3 Please quote the reference on the wire transfer. Please debit our
Chequing Account No. T 1 i

Sincerely,
BIOVAIL LABORATORIES INCORPORATED

Arlene Fong, §

Manager, Finance and Administration

00008 -

N
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-{: DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service

Foad and Drug Administration
Rockville, MD 20857

IND 51,711 317/0'

Biovail Laboratories Incorporated
c/o Keller and Heckman
Attention: Mr. John B. Dubeck
1001 G Street, NNW.

Suite 500 West

Washington, D.C. 20001

Dear Mr. Dubeck:

Reference is made to your correspondence dated December 12, 2000 (received on December 13, 2000),
reguesting a waiver for pediatric studies under 21 CFR 314.55(c).

We have reviewed the information you have submitted and agree that a waiver is justified for Diltiazem
Hydrochloride Extended Release Capsules USP (120, 180, 240, and 300 mg) for the treatment of
Hypertension T _ T for the pediatric population.

Accordingly, a waiver for pediatric studies for this application is granted under 21 CFR 314.55 at this
time.

If you have any questions, please contact

Mr. John Guzman
Regulatory Health Project Manager
(301) 594-5312.

Sincerely yours,

Raymond J. Lipicky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation }

Center for Drug Evaluation and Research




Raymond Lipicky
3/7/01 11:47:58 AY



Memo to the file

Date: January 15, 2002
From: Colleen LoCicero, RHPM
To: IND 51,711

Diltiazem HC! Extended Release Capsules
Biovail Laboratories Incorporated

Subject: Serial # 014, dated October 27, 2000

This submission contains a proposal for a pediatric study for FDA review and comment.
The cover letter of the submission does not designate the submission a proposed pediatric
study request, nor does the accompanying FDA Form 1571. (The submission is
designated general correspondence on the accompanying FDA Form 1571.) The Sponsor
states in the cover letter of the submission that they are proposing the study to meet the
requirements of the pediatric final rule. However, the submission was coded a proposed
pediatric study request by the Division Document Room.

Upon review of the proposed study and the medical and

clinica} pharmacology/biopharmaceutics reviews of the proposal Dr. Lipicky concluded
that if the purpose of the proposed study was to fulfill the requiremenis of the pediatric
nile, the Sponsor should request a full waiver of the pediatric study requirement. He
indicated that he would grant a full waiver because the product is sustained-1¢iease and
therefore not suitable for dosing in the pediatric population. Dr. Lipicky indicated,
however, that if the Sponsor were truly interested in studying this product in pediatric
patients, they would need to talk to the Division as there are problems with the proposed
study. This was communicated to the Sponsor on December 1, 2000.

On December 12, 2000, the Sponsor submitted a request for a waiver of the pediatric
study requirement for the anticipated NDA for this product. In the request, the Sponsor
noted that the study included in the October 27, 2000 submission was designed
specifically to meet the requirements of the pediatric final rule and not for the purposes of
obtaining pediatric exclusivity. On March 7, 2001, the Division granted a full waiver of
the pediatric study requirement for the anticipated NDA for this product.

In conclusion, the October 27, 2000 pediatric study proposal (serial #14) was not

intended as a proposed pediatric study request and should be recoded as general
correspondence.




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/

Cclleen LoCicero
2/15/02 01:34:13 PM
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Minutes of a Meetling Between Biovail and the FDA MAY =2 2000

Date of Meeting: Apni 21, 2000
Application: NDA 20-939
Diltiazem Extended Release Capsules
Applicant: Biovail
Subject: —_

Meeting Chair: Robert Temple, M.D.
Participants:

DA

Robert Temple, M.D., HFD-101, Director, Office of Drug Evaluation 1

Shaw Chen, M.D., Ph.D., HFD-110, Medical Group Leader )
Cristobal Duarte, M.D_, HFD-110, Medicai Officer

Janet Norden, HFD-040, Acting Branch Chief .

Emmanuel Fadiran, Ph.D., HFD-860, Clinical Pharmacologist/Biopharmaceutist
Natalia Morgenstern, HFD-110, Chief, Project Management Staff

David Roeder, HFD-110, Regulatory Health Project Manager

Biovail

Dr. David Tierney, President, Biovail Technologies Limited

Mr. Kenneth Cancellara, Senior Vice President and Genera! Counsel
., Dr. Kenneth Albent, Vice President and Chief Scientific Officer

Dr. Theo Gana, Director, Clinical Research

Mr. Wayne Kreppner, Manager, Corporate Regulatory Affairs
Dr. Sury Sista, Director, Pharmacokinetics

C 1

Background

NDA 20-939 is an approved NDA for a once-daily sustained release diltiazem capsule (G99) approved
for the treatment of hypertension. G99 is bioequivalent to Cardizem CD and has an AB rating in the
Orange Book. Biovail also has an approved ANDA for the same product (ANDA 75-116). The applicant
requested a meeting with the Agency to discuss the development of this product T

T for the treatment of hypertension {_ 1

Meeting

Dr. Temple noted that other once-daily products currently on the market do not differcntiate between
a.m. and p.m. dosing. The labeling of these products merely instructs the patient to take the product once

daily. T
He said that 7T Tt would seem notentially misleading to imply
that [

3 He would prefer to




o

With the Office of Generie Drugs. After this internal meeting, the firm should request a follow-up
‘meeting with the Agency to continue the discussion. He also recommended that the firm revise their

describe the data in the CLINICAL PHARMACOLOGY section. He also pointed out that once-daily
dosing formulations are not approved unless they provide adequate effectiveness throughout the 24-hour
period, generally assessed at the end of the interval. There are no data to show a clinical benefit to
having the peak plasma levels in the moming. Biovail's T T 1aes not address this
question. He also pointed out that the optimal pharmacokinetic profile of a once-daily dosage would
have a broad, flat peak, not what is seen with G99. Biovail's, [ 3 could make what is in

reality a weakness of this product (low blood levels at the end of the dose interval) appear to be an
advantage.

Another product, Covera-HS (verapamil) Tablets, was approved with a nighitime dosing regimen. This
product, however, was designed to have no drug release at all in the first hours afier administration. It
made more sense {o limit it to a nighttime dosing regimen. Biovail's product begins 1o release drug
slowly shortly after dosing. Since their product has already been shown to be safe and effective when
dosed in the moming, it would be hard to justify limiting the dosing to the evening.

L i} ~ 1 Dr. Temple recommended that
they compare evening dosing with moming dosing C The labeling that would result

) 3 would depend on our review of the data. He also recommended [

3
The firm said that T

3

They also said that they plan to study G99 up to 420 mg. Dr. Temple said that since the currently

approved diltiazem labeling mentions dosing up to 540 mg, Boivail would probably not get marketing
exclusivity for the 420 mg dose.

The firm said that it is impertant to them L

I D Tempie said that we would have to discuss that question intemally

protocols based on discussions at this meeting and submit them for Agency review.

Minutes Preparation: jﬂ,ﬁb
id RO;doP'—‘
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Minutes of a Meeting Between Biovail and the FDA

Date of Meeting: Aupgust 26, 1999

Subject: Pre-NDA
Diltiazem Extended Release Tablets
Sponsor: Biovail
Participants:
FDA

Abraham Karkowsky, M.D., Ph.D_, HFD-110, Medical Team Leader

Florian Zielinski, Ph.D., HFD-110, Chemist

Ram Mittal, Ph.D., HFD-110, Chemist

Patrick Marroum, Ph.D., HFD-860, Clin Pharm/Biopharmaceutics Team Leader
David Roeder, HFD-110, Regulatory Health Project Manager

Biovail

Dr. Kenneth Albéft, Vice President and Chief Scientific Officer
Paul Maes, Director, Technology Transfer & Manufacturing Liaison
Wayne Kreppner, Manager Corporate Regulatory Affairs

L 7

Background

Biovail requested a meeting to discuss the requirements for the submission of an NDA
for a once-daily diltiazem tablet that is bioequivalent to their once-daily diltiazem
capsule, Tiazac.

Meecting

Question #1: Biovail plans to conduct one in-vivo pharmacokinetic study to demonstrate
that the highest strength bead-tablet dosage form is bioequivalent to the corresponding
capsule dosage from. Since all strengths are ¢ 1 a bio waiver will be

requested for the lower strengths. Is this program sufficient to gain approval for the
bead-tablet dosage form as a line extension?

Dr. Marroum said that a food effect study would be required, even though they
have added only on inactive excipient to the currently approved Tiazac
formulation. They would also have to show bioequivalence in a single and
multiple dose study. This could all be done in a single study. In order to geta

waiver for the lower strengths, they would have to submit dissolution data in three
media.




Question #2: According to ICH Q1A batches of the finished product should be

manufactured using identifiably different batches of the drug substance. Based on
Biovail’s experience with numerous lots of diltiazem hydrochloride drug substance from
the supplier (for Tiazac and other diltiazem products), Biovail will be manufacturing all
of the bead-tablet batches for submission using the same lot of drug substance. Is this

acceptable?

This 1s acceptable, but Biovail should justify their use of just one lot of drug
substance. They should supply certificates of analysis for old batches of drug

substance.

Dr. Mittal noted that since the sponsor plans to use more than one supplier of drug
substance, they need to justify it on the basis of impurity profile.

Question #3: Biovail plans to manufacture three exhibit batches of the bead-tablet

formulation for submission. As a common bead blend can be split to manufacture the
240 mg, 300 mg and 360 mg strengths of the bead-tablet, the applicant has defined the
following stability program:

Batch description | Batch size of Tablet Approximate Packaging
bead blend -| strength(s} - number of tablets { configuration
| manufactured produced
Pilot — 240 mg - Bottles
30 tablets
1000 tablets
Pre-exhibit —_— 240 mg, 360 mg —  (240mg) | Bottles
= (360mg) | 30 tablets
90 tablets
1000 tablets
Exhibit —_ 300 mg, 360 mg = (300mg) | Bottles
— 1(360mg) { 30 tablets
1000 tablets

Is this acceptable?

Dr. Zielinski said that the sponsor’s proposal 1s acceptable.

Questions #4: According to ICH QI1C there is a provision for a reduced stability database
for a new dosage form containing the same active ingredient as an already existing
approved product. Based on the stability history of the Tiazac capsule formulation (T

) 1, Biovail wishes to submit ——
temperature and accelerated stability at the time of submission with the additional
accelerated and room temperature stability data to be supplied during the review process.

Is this acceptable?

. of rcom




Dr. Zielinski said that the firm needs to submit © 1 of stability data from
three batches at the time of NDA submission. An additional T 1 should be

submitted during the NDA review process. Thus, at the time of approval, they
would have submitted a total of C 3 data.

Question #5: Biovail wishes to file this dosage form as a 505(b)(1) line extension to

— This submission will contain full CMC information, appropriate in-vitro

dissolution data to support a bio waiver and data from on in-vive pharmacokinetic study.
Is this sufficient for approval?

Mr. Roeder advised them that they would need a right of reference for the
pharmacology/toxicology section. He also noted that they may need to submit pediatric
information to be in accordance with the 1998 Pediatric Rule, but this question would
have to be discussed with Dr. Lipicky. The firm agreed to submit a proposal for a
pediatric study. They suggested using the precursor beads that are used for the
manufacture of both the Tiazac Capsule that their once-daily tablet.

David Roeder |

/
Concurrence chair: "P/

Abraham Karkowsky, M.D., Ph.D.
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